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[OFFICIAL NOTICE. } 
Sixth Annual Meeting, Michigan Gas Association. 
i 


OFFICE OF THE SECRETARY, ) 
Saacinaw, Micu., Jan. 11, 1899. 


To the Members of the Michigan Gas Association : Gentlemen—The 
Sixth Annual Meeting of the Michigan Gas Association will be held in 
Lansing, on Wednesday, the 22d, and Thursday, the 23d, of February, 
next. Location of headquarters and list of papers to be presented will 
appear in next issue. Respectfully, Henry H. Hyps, Secy. 








(OFFICIAL NOTICE. } 
Change of Meeting Time, Western Gas Association. 
os 


WESTERN Gas ASSOCIATION, OFFICE OF THE SECRETARY, 
New ALBany, IND., Jan. 10, 1899. 


To the Members of the Western Gas Association : 
On account of the inclement and disagreeable weather usually pre- 
Vailing in Miiwaukee during the month of May, the Board of Directors, 








ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.; 
AS SECOND-CLASS MATTER. 





acting upon the advice of the Entertainment and Executive Committees, 
have unanimously voted (with the exception of Mr. Littleton, who is 
in Europe), to change the date of the next annual meeting of the West- 
ern Gas Association, from May 17, 18 and 19, to June 14, 15 and 16. 
Members of our Association, and all who may desire to attend our 
next annual meeting, will govern themselves accordingly. 
JaMES W. DunBaR, Secretary. 








BRIEFLY TOLD. 
i 


ALTERING THE WESTERN ASSOCIATION’S MEETING TIME.—The above 
official notice from Secretary Dunbar really explains itself ; and while 
it may be thought that the prescribed change is an odd one, neverthe- 
less the conditions which brought it about may not be fairly gainsaid. 
The announcement that the weather conditions in Milwaukee during 
May are unserviceable may reflect somewhat on Mr. Cowdery and upon 
Mr. Bredel; but that is only the Association’s official way of putting it. 
The underlying cause for the change in the meeting time is that the 
‘*G. A. R.”’ proposes to ‘‘ camp” in Milwaukee during the week that 
the Western Association would have in due order convened, and as 
this is a warlike spell in our government, the gas men naturally retire 
in favor of the army—and for their own comfort. So far the outlook 
for the meeting is that it will be even of a higher order than any of 
those which have gone into history. Under the conditions we hope and 
believe that President Thompson, who has as a subaltern done very 
much for the Association, will, as its chief officer, be accorded that 
representation numerically from the membership at the meeting, which 
his work on its behalf deserves. The Hotel Pfister is to be headquarters, 
session hall and banquet room, which simplifies to the last degree the 
comfort of those who are to share in the benefits and pleasures of the 
Western’s 22d meeting. 





DEATH OF MR. JOSEPH PEARSON GILL.— We regret to report the death 
of Mr. Joseph Pearson Gill, who died, at his home in this city, the 
morning of the 9th inst. Deceased, who was a frequent contributor to 
our columns, and who had been prominent in American gas engineer- 
ing circles for two score years, was in his 80th year. Next week we 
hope to give some connected record of his career. 





Nortes.—Messrs. B. C. Ball and W. H. Corbett—the latter is a son of 
Mr. C. H. Corbett, of the Continental Iron Works—have formed a part- 
nership, under the title of Ball & Corbett, with offices at No. 39 Cort- 
landt street, New York. As their announcement states, they propose 
to devote their entire time to consulting and contracting engineering in 
its various branches, including m+~* ~ engineering. We are satisfied 
that each of the named gentlen 1 is quite up to completely meeting 
any demand that may be made u him for service along the lines in- 
dicated, and our hope is‘that they will always have plenty to do.— 
At the annual meeting of the City Gas Company, of Trenton, N. J., 
the officers elected were : Directors, H. C. Taylor, George S. Grosven- 
or, Henry W. Green, Edward W. Evans, Lewis Parker, Isaac F. Richey, 
Thomas S, Chambers and Edward H. Stokes; President, Isaac F. 
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Richey; Secretary and Treasurer, John 8. Chambers.——At the Janu 

ary meeting of the Board of Directors of the Louisville (Ky.) Gas Com 

pany the dividend for the half year was declared at 2} per cent., thus 
putting the stock on a 5 per cent. per annum basis. The matter of any 
change in the executive management was not discussed, all propositions 
hinging thereon being reserved for action at the Company’s annual 
meeting, which will be held next month.——The proposition to estab- 
lish a gas supply for Stockton, N. J., and the adjoining territory, is 
again being considered. Colonel Pfeiffer is said to be the moving spirit 
in the plan, and the Colonel is furthermore on record with the belief 
that $1.25 per 1,000 cubic feet is a selling rate that would yield profit to 
the gas suppliers and be acceptable to the residents. Our own belief is 
that Stockton will not have a gas plant for some time to come, and our 
further idea is that Lambertville is the natural point from which Stock- 
ton should obtain its gas service when the proper time arrives.—— 
‘A. T. R.,” writing from Bloomfield, N. J., under date of the 8th inst., 
says: ‘‘ The exact selling rate for gas in the Bloomfield and Montclair 
districts of the Newark (N. J.) Consolidated Gas Company is: Gross, 
per 1,000 cubic feet, $1.60; net, for prompt payment, $1.50.”——The 
capital stock of the Bay State Gas Company, of Delaware, has been 
increased to $100,000,000. There are several ciphers in that enumera. 
tion.—tThe Peoples Gas Light and Coke Company, of Chicago, is said 
to have secured the leasehold (the latter runs for a period of 198 years, 
from May 1, 1891, the rental being $5,500 per annum) of the site and 
buildings, 154 and 155 Michigan boulevard. These premises adjoin, on 
the north, the present offices of the Company, which are located on the 
northwest corner of Michigan boulevard and Adams street.——The 
issue of the Railroad Gazette for the 6th inst. contains an article bear- 
ing the caption, ‘*‘ Why the Gas Tank Failed ’’—the article discusses the 
cvllapse of the Consolidated Gas Company’s holder at 20th and 2ist 
streets, this city, the afternoon or evening of December 13th, 1898. 
The writer of the article was Mr. George Rae, M.E., and it must be said 
of Mr. Rae that he has the courage of his convictions. But we very 
much fear that such expressed convictions will in the long run only serve 
to convict Mr. Rae of having rushed in on ground where less enthusiastic 
C.E.’s would fear tostand. Mr. Rae modestly says: ‘‘A critical presenta 

tion of some plainly apparent defects in the design of the tank will dem- 
onstrate to the technical reader that there is no need of resorting to the ex 

plosion or shock theory to discover the cause of failure, nor to the equally 
unnecessary suppositions that the material used in the tank was defect- 
ive, or that the foundation was inadequate and settled unevenly.” 
Then Mr. Rae goes on with his ‘‘ critical presentation,” which, when 
completed, causes one to speculate whether or not the ‘‘M.E.” that 
accompanies his signature stands for mechanical, mining or marine 
engineer. Marines, of course, and justly so, are in great favor just 
now, because of their valorous acts during the recent disturbance be- 
tween the United States and Spain ; but the part of land engineers, in 
connection with mishaps on earth, would seem to lie in the direction 
that investigation should precede, which event would preclude divul- 
sive judgment. The main recognizable facts in the holder collapse are 
that neither the Company nor the contractors can so far even con- 
vulsively show cause to the other why the disaster occurred. In con- 
nection with the investigation now underway, which those interested 
in the gas business may confidently hold will be minute, thorough, 
complete and impartial, we have to say that the inquest under the di- 
rection of the coroner has been postponed from the day—last Monday 
—named in the JOURNAL of a week ago.—At the annual meeting of 
the Hartford (Conn.) City Gas Light Company the Directors chosen 
were : John P. Harbison, James L. Howard, Hugh Harbison, Francis 
B. Cooley, Henry K. Morgan, Atwood Collins, George Roberts, Henry 
A. Redfield and Nathaniel Shipman. The reports of the officers showed 
that the Company had completed, in the last twelvemonth, the banner 
year of its history.—We are indebted to Mr. Carter H. Page, Jr., for 
a set of calendars and a brace of ‘‘ booklets,” which compilations are 
being judiciously distributed in Philadelphia by the United Gas Im 

provement Company, with a view to the sensible instruction of its con- 
sumers there as to the advantages of gas for lighting, cooking, power 
and heating use.——We are in receipt of a copy of the first number of 
‘The Technology Review,” which is a ‘‘ Quarterly Magazine Relating 
to the Massachusetts Institute of Technology.” It is a handsome 
magazine, and, better still, the matter between its covers is altogether 
upto thestyle of its binding and typography. The Editor of the ‘‘Review” 
is Mr. Arthur Thomas Hopkins, and the members of the Committee on 
Publication are Messrs. Arthur D. Little (85); Calvin F. Allen (72); 
James P. Munroe (’82). Every “Grad.” of the Bay State ‘ Tech.” 
should hasten to enroll himself on the subscription list. Send along 
your order to Mr, A, T, Hopkins, 71 Newberry street, Boston. 





[Concluded from page 11, Jan. 2, 1899.] 
The Solution of Solids and Liquids in Gases. 


———= > —_—_—_ 


By M. P. VILLARD. 


V. Critical Phenomena.—If chloride of ethyl, for example, is put in 
the presence of compressed formene, we notice that at 200 atmospheres 
and 17° the surface of the liquid loses its distinctness and becomes 
transformed into a zone of transition several millimeters thick. (ny 
agitation the two fluids form a homogeneous mixture. This phenom. 
enon is in every way similar to that observed when we heat a liquid in 
a closed vessel up to its critical temperature. We have to deal with a 
true critical point, as already noticed by M. Cailletet in the case of 
liquid carbonic acid and air. 

The pressure at which the surface disappears varies with the tempera- 
ture. We can thus observe the phenomenon in two ways: Ist, by 
raising the temperature and keeping the pressure constant ; 2d, by in- 
creasing the pressure while maintaining a constant temperature. For 
any given gas and liquid there will thus be an infinity of critical 
points, each corresponding to a definite temperature and pressure. 

The explanation of these phenomena is very simple ; the solubility of 
the liquid in the gas increases when the temperature or the pressure is 
raised. Atany given temperature, if the pressure is sufficiently great, 
formene saturated with chloride of ethyl, for example, will have the 
same composition as chloride of ethyl saturated with formene, and the 
two fluids will mix; thisis what takes place at 17° under a pressure of 
200 atmospheres; with sulphide of carbon and formene, at the same 
temperature, it is necessary to have a pressure of 550 atmospheres. 

The phenomena observed in the neighborhood of this critical point 
are exactly similar to those observed in ordinary Natterer tubes ; the 
cause is, however, different, and does not consist, as in these latter, in 
a want of thermic equilibrium ; the results are, in fact, the same when 
the pressure only is varied. 

The formation at the critical point of a zone of transition arises from 
the fact that the reciprocal saturation of the two fluids can only take 
place at their surface of separation, unless the diffusion is aided by 
agitation. It is thus only in the immediate neighborhood of the surface 
that the liquid and the gas can become of the same density ; it is no 
longer so at a little distance away; this causes acontinuous variation of 
the density, and of the index of refraction-along the whole length of the 
tube. The analogy with liquefied gasesis again met with in the appear- 
ance caused by condensation. If, for example, the pressure is lowered 
in a tube containing two fluids previously brought to the critical pres- 
sure, a simultaneous boiling and rain takes place; the resemblance 
with what takes place near the critical temperature in a Natterer tube 
which is cooled is complete. This phenomenon is easily explained, by 
releasing the pressure the liquid gives up a part of the dissolved gas, 
and vice versa. 

VI. Applications.—The use of gaseous solvents furnishes a new solu- 
tion of the problem of the distillation of bedies decomposed by heat. 
Asa rule we have recourse to a vacuum when dealing with bodies of 
this nature; their boiling point can then be sufficiently reduced that, 
as arule, decomposition need not be feared ; but this process cannot 
evidently be applied to bodies so little volatile as stearic acid for in- 
stance. Another inconvenience of this method is, that at a low tem- 
perature the vapor tension is often very much reduced. The vaporiza- 
tion, it is true, is very active, but each liter of vapor represents only an 
insignificant quantity of material. 

There would be a very great advantage in substituting for distilla- 
tion, solution in a suitable gaseous medium. This is equivalent to con- 
siderably augmenting the volatility of the substance in question. By 
reducing the pressure of the atmosphere the whole of the substance 
dissolved would be deposited, the dissolving power of the gas becoming 
practically nil. This is a very great advantage over liquid solvents. 
The most volatile bodies being at the same time the most soluble, an 
operation of this character would give results analogous to those ob- 
tained by distillation, but it would be much more rapid, and could fur- 
ther be applied to bodies such as wax or paraffine, or even to explosive 
substances. The apparatus required would only be a reservoir of com- 
pressed gas and a few tubes of thick glass or metal furnished with 
taps. 

This method of distillation is not only applicable to laboratory ex- 
periments. Compressed gas is now an article of commerce, and appa- 
ratus capable of withstanding pressures of several hundreds of atmo- 
spheres is easily obtained. There should, therefore, be no difficulty 
in adding compressed gas to the list of solvents employed in industrial 
chemistry, 
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The Pintsch Gas Plant, Manhattan Elevated Railroad, New 
York City.! 
—— 

During the 15 years of its use in the United States, the Pintsch system 
of car lighting has met with remarkable success. This is due to the 
combination of efficiency in lighting and the employment of a gas 
which may be compressed and stored for transportation without material 
loss of illuminating power. 

There are now about 85,000 railroad cars and over 4,000 locomotives 
using the system, and it is also applied with equal success in the light- 
ing of buoys for marking channels in harbors and rivers. The buoy 
lights burn continuously from six to eight months, according to their 
size, Without attention. 

Pintsch gas is made from a high grade petroleum distillate, and is a 
fixed gas,which when compressed has an illuminating power six times 
as high as that of coal gas, known as ‘‘ city gas,”’ in the same condition. 
While city gas loses nearly all of its illuminating power by compres- 
sion, Pintsch gas loses only about 10 per cent., and its candle power is 
about 65 when compressed to 14 atmospheres. 

The process of manufacture liberates the gas from the oil, and it 
removes the tar and impurities by condensation and purification, after 
which the gas is compressed into storage tanks, and from them it is ad- 
mitted to the distributing mains for charging the car reservoirs. In 
passing from the car reservoirs at a pressure of 12 atmospheres or less 
the gas goes through a regulator, which reduces the pressure to about 
one-third of an ounce per square inch at the burners, maintaining a 
steady, even flame, regardless of the varying pressure of the reservoir. 
It is a very ingenious device, and is one of the important parts of the 
system. 

Forty Pintsch gas plants are now operated at the important railroad 
centers in the United States by the Pintsch Compressing Company. 
One of the largest of these has 30-miles of distributing mains, supply- 
ing 28 different railroads, and altogether these plants supply 1,200 Pull- 
man, 500 Wagner and 10,800 passenger coaches on 110 different rail- 
roads. The plants are exceedingly compact and well arranged, the lat- 
est and most interesting being that installed 18 months ago at 159th 
street, New York city, for supplying daily 1,100 cars of the Manhattan 
Elevated Railroad. 

The gas is made in a 2 story, 50 by 65 feet, brick building, and the 
whole plant, aside from the distributing system, occupies a ground 
space of about 60 by 136 feet. Besides being the newest plant, this one 
is interesting because of improvements in the retorts, which give a 
greater capacity with two fires than was formerly had with thirty. It 
also permits of better control of the quality of the gas. In general, 
the plant consists of the oil storage tanks, holding the raw material, a 
50-gallon supply tank elevated inside the retort house, the retorts, con- 
denser, exhauster, washer, purifiers, meter, gasholder, compressors, 
store holders for the compressed gas, and, finally, the distribution 
system. Fig. 1 is an exterior view of the plant; Fig. 2 is a diagram 
showing the process from the beginning up to the compression ; Fig. 3 
is a plan of the first floor of the building ; Fig. 4 is the oil ends, and 
Fig. 5 the gas ends of the retorts; Fig. 6 shows the condenser and 
purifiers in a room over the compressors ; Fig. 7 is the exhauster ; 
Fig. 8 the compressors, and Fig. 9 a view of the valve gear of one of 
the compressors. 

The oil supply tanks are underground outside of the building, and 
have a capacity for 25,000 gallons. A small pump in the retort house 
raises the oil to the supply tank as it is required, and from there it is 
sent by gravity to the retorts through graduated valves. The small 
tank is used to keep down the amount of oil in the retort house to the 
lowest terms as a measure of safety. 

Formerly the retorts for Pintsch gas were of iron, and the improve- 
ment is in the substitution of clay. Clay retorts have been used for 
the manufacture of coal gas, and also to some extent for oil gas, but 
never before in this manner for making the gas used for car lighting. 
Clay withstands heat better than iron, and it lasts longer, but it re- 
quires continuous service, and is adapted only to plants of large 
capacity. These retorts may be made three times as large as iron for 
the same expense, and are economical because of the possibility of 
using fewer fires for the same work. Their use was to a certain extent 
experimental in this case, and it is now an assured success. 

The retorts are of D section, 3 inches thick and 20 feet long, with a 
mouthpiece and self-sealing lid on each end. They are laid horizon- 
tally in two benches of six retorts each, and are heated by two coke 
iires in regenerative furnaces 30 inches wide by 6 feet deep, so designed 

as to heat the retorts evenly from end toend. The stoking door is at 





1, From American Engineer and Railroad Journal. 





the floor level and in the center of the brick work, the ash pits being 
below the floor. 

The hot gases from the fire reach the central portions of the retorts 
first, where they are mixed with a supply of fresh, heated air, inducing 
further combustion, which is completed by further additions of air at 
the top of the combustion chamber. The products of total combustion 
are led through flues to the chimney, their heat being utilized to heat 
the secondary air supply already referred to. 

The oil is conducted from the supply tank to each retort by a separate 
pipe, with special devices for controlling its flow. Two of these con- 
nections are shown in Fig. 2, the others being omitted for the sake of 
clearness. After entering the retort the oil passes to the front through 
a 24 inch pipe laid along the bottom of the retort. At the end farthest 
from the entrance this pipe has a return bend connection to a 4 inch 
pipe leading along beside the 24-inch pipe to a point near the entering 
end, from which the gas is sent to the front again through the open 
retort. These pipes in the retort are turned up into a vertical plane in 
Fig. 2 in order to show them in the engraving. In reality, they lie 
along the bottom of the retort. These vaporizing pipes cause the oil 
to heat gradually, and they are necessary in order to vaporize the oil 
before it comes into contact with the clay. The adjustment of the flow 
of oil to the temperature of the retorts is important and requires careful 
attention in order to give a uniform product. 

The gas leaves the front ends of the retort through 6-inch vertical 
cast iron pipes, connecting each retort to the hydraulic main overhead. 
The gas passes into the hydraulic main through dip pipes, the ends of 
which are 1 inch below the surface of the accumulated tar, and thus 
serve to prevent any passage of gas back into an unused retort. The 
level of the tar is uniform, the surplus above that needed for the sealing 
of the pipes being drained to a tank for storage. A safety valve, 
blowing off at 12 inches pressure, is conuected to the end of the hy- 
draulic main. A 10-inch pipe conducts the gas from the hydraulic 
main to the condenser in the purifying room located in the second story 
of the building. A running test for richness of the gas is applied by 
holding white paper before a jet from the standpipes leading from the 
retorts to the hydraulic main, the color of the stains made by the gas 
against the paper giving a measure of the quality of the gas. 

In Fig. 2 the process of making gas may be followed. This engrav- 
ing shows the system of pressure gauges, whereby the pressure at all 
points may be watched from the retorts. 

The first step in the purification takes place in the condenser, which 
resembles a vertical tubular boiler, the gas passing inside and cold 
water outside of the tubes. It isseen at the left in Fig. 6. This removes 
all of the moisture and tar, and, in fact, everything that may be taken 
out of the gas by cooling. The tar and condensation drain off to the 
tar well. Fig. 6 shows the room in the second story of the building. 

The use of clay retorts necessitates careful regulation of the pressure 
of the gas within them, and at this point in the process an ingenious 
and very effective exhauster is employed, shown in Fig. 7. This is a 
rotary wing pump driven by a steam engine, the throttle of which is 
controlled by a regulator so sensitive that it will maintain a pressure of 
1 inch of water at all times in the retorts. The clay will not permit 
more than this amount of pressure, which makes this machine one of 
the essentials of the clay retort system. The machine works admirably, 
being entirely automatic. The exhauster passes the gas to the washer 
or scrubber, for removal of the products requiring mechanical opera- 
tion. Here the gas is washed with water under a plate with ribs pro- 
jecting downward, which cause the gas to bubble along in the water, 
finally passing through an outlet pipe to the purifiers. The washer is 
seen in front of the condenser in Fig. 6, and the purifiers are at the 
right, with the large covers, which may be lifted off by the chain hoists. 
In the purifiers the gas passes through large trays covered with lime or 
iron oxide for the removal of the sulphur. The gas then passes through 
a meter having a capacity of 8,000 cubic feet per hour, and goes to the 
gasholder outside of the building.. It is then ready for compression, 
and at this stage tests of its quality are made by Hemple’s method of 
absorption and by the photometer. The photometer room is well fitted 
up for testing the lighting power, a gas flame with a slit screen being 
used instead of standard candles. 

The compressors, of which there are four, shown in Fig. 8, are ex- 
cellent machines, worthy of a more extended description than the scope 
of this article permits. They were built by the Pintsch Compressing 
Company and are the outcome of long experience. The great care in 
the design and construction is manifested in their operation. A unique 
feature in the method of compressing at this plant is that it is done in 
two stages, with separate engines for each operation. This is done for 





ithe sake of economy in the number of machines and in the floor space 
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Fig. 2.—Showing Complete Gas Making Process, (This Engraving Shows Process as far as the Washer. See opposite page.) 








Fig. 1.—Exterior View of Plant. 





Fig. 4.—Oil End of Retorts. 


Fig. 5.—Gas End of Retorts. 


required, as well as economy in operation. All of the compressors are 
compound, the steam cylinders being all alike, with 6 and 12 by 18-inch 
cylinders. The gas cylinders are 7 by 18 and 14 by 18 inches. The 
steam is distributed by D-valves working on cylindrical surfaces and 
actuated by a single eccentric, an extremely simple valve motion 
(Fig. 9.) The gas cylinders are water cooled and have steel bushings. 
The inlet and outlet valves are in bonnets on the cylinder heads, and 
are accessible for inspection and renewal. The theoretical limit of the 
first compression is the square root of the total pressure, and the first 
stage in this case is about 34 atmospheres, the pressure of the second 
stage being between 13 and 14 atmospheres, 











Fig. 6.—Condenser, Washer and Purifiers. 


The compression and cooling from the second stage deposit hydro 
carbons, which are collected in pots outside of the building and under 
ground, from which they are sent to the small elevated tank in the 
right hand corner of the purifying room by the pressure of the gas. 

Steam is furnished by an 80-horse power horizontal return tubular 
boiler, with a 75 horse power submerged tube vertical boiler asa reserve. 
After compression the gas is stored in five of the large welded steel 
store holders shown at the right of the retort house in Fig. 1. The 
sixth of these holders is used as a reservoir or receiver between the low 
and high pressure compressors. Each ofthe store holders has a capacity 
of 265 cubic feet per atmosphere. 
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r The plant has a capacity of 150,000 cubic feet of gas per 24 hours,| The charging of the cars is done in five yards, and is performed with 
. and is the largest of the kind ever installed. It is arranged so as to| greatrapidity by means of special hose fittings arranged for quick attach- 
provide for a reserve capacity of 100 per cent. for future extensions. ment and release. Thechief charging stationsare near the gas plant at 


The piping system includes about 11 miles of extra strong 2-inch | 155th street, and at Second avenue and 129th street. A pipe leads to 


F mains, all under a pressure of about 14 atmospheres. The mains have | the yard at 145th street on Eighth and Sixth avenues, crossing over to 





elevated structure. 









expansion bends, about a half mile apart, and are conducted along the | Third avenue, where it returns to the 129th street station for the Third 
In spite of the pressure and the extent of the line, | and Second avenue lines. The car lamps with clusters of }-foot burn- 
there is a loss of less than 10 per cent, 


| ers give about 40-candle power each. 
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The Lecomte System of Bunsen Burner Construction. 

scsi 

The Journal of Gas Lighting says it has been understood for some 
time past that the design of the Bunsen burner has a very great deal to 
do with the efficiency of an incandescent gas light. All the latest im- 
provements of the Welsbach light have been concerned with the 
burner, as witness the Bandsept, Denayrouze, Kern and (in part) the de 
la Mare models. In the issue of the Journal for May 10 last (p. 1057) we 
described and discussed the Kern burner as representing the most ad- 
vanced practice in the design of Bunsen burners for incandescent light- 
ing; and we referred in the course of the article to Mr. Frank Livesey’s 
demonstration of the importance of a thorough mixing of the air and 
gas for this purpose. We have now to call attention to the work in this 
field of M. A. Lecomte, whose ‘‘low pressure economical Bunsen 
burner” was deemed worth a prize of 500 francs by the Société Tech. 
nique de |’ Industrie du Gaz en France, at this year’s meeting. As we 
have had a previous occasion to remark, it is by no means creditable to 
English gas engineering and mechanical science that in so many of 
these cases of modern inventiveness directed to the improvement of gas 
apparatus, the patentee is a foreigner. Englishmen do not seem to be 
doing anything at all worth mentioning in this particular regard. 

M. Lecomte is associated in the patenting of his burner with M. Loe- 
ser, of the firm of Loeser, Ainé & Co., of Paris, whose regulator is used 
with the burner. It is hardly necessary to say how absolutely essential 
to the successful working of a burner of this kind is a proper regula- 
tor, and M. Lecomte regards himself as happy in having found an ex- 
cellent rheometer, with an aluminum valve, satisfying all the exacting 
conditions of the successful working of an incandescent burner at the 
low pressure of 2 centimeters of water. A brief notice of this patent 
was published in the Journal for June 29, 1897 (p. 1503), and a state- 
ment of its performance was given as a ‘‘ Note” on Oct. 5 the same 
year. In view of the prize award of the Société Technique, and the 
circumstance of the burner being actually introduced into the English 
market by Mr. A. Fiiirscheim, of 20 High Holborn (where specimens 
are on view), we have deemed it worth a more extended notice. We 
have inspected Lecomte burners of different sizes, working with incan 
descent mantles, at this address. At as little as 4 tenths of water pres- 
sure, the mantles of burners rated at 2, 3, 4 and 5 cubic feet of gas con- 
sumption per hour were kept fairly bright, which, of course, was 
vastly improved by increasing the pressure to (say) 14-tenths. A separ- 
ate exhibit of high-intensity burners, driven at a gas pressure of 7 
inches by a motive power meter actuated by a tiny hot-air engine, dis- 
plays the higher range of efficiency of the Lecomte system ; the reput 
ed duty of the mantles being 25-candle power per cubic foot of gas. 
The patentees claim that their burner will work perfectly, giving full 
light, at a gas pressure of 10 millimeters, with an economy of about 
one-third of the gas consumption of an old-pattern Welsbach burner. 
They claim also to beat the Kern burner on its own ground. 

M. Lecomte’s account of the principles upon which he has based his 
improved Bunsen is given in the form of an appendix to this year’s 
‘*Transactions”’ of the Société Technique. It is an interesting and in- 
structive essay on the Bunsen, treated with all the pomp and circum 
stance of a French scientific memoir, as an appliance for inducing the 
flow of fluids. The author sets out his problem to be solved in the 
plainest terms. He recounts how hitherto the usual kinds of gas burners 
in use have worked best at a low pressure; while the distribution of 
gas in the mains has also been kept at the lowest pressure that would 
suffice to supply the consumers’ requirements, governed chiefly by the 
consideration of the needs of the burners in question. With the intro- 
duction of the incandescent gas burner, however, a different require- 
ment arose, because this burner would not work satisfactorily at less 
than 25 millimeters pressure. M. Lecomte set about remedying this. 
First, he investigated the ‘‘ ejector’ part of a common Bunsen burner 
for incandescent lighting, and found it wrong in respect of the phe- 
nomenon of the vena contracta. Where the outlet hole is cylindrical, 
the stream of issuing fluid becomes contracted just outside the orifice ; 
and it is the dimension of this contracted part, not that of the hole, 
which governs the rate of discharge. The discharge of such an orifice 
is only 60 per cent. of the apparent capacity of the opening. M. Le- 
comte accordingly makes his discharging orifice conical, with the ob- 
ject of realizing the phenomena of the vena contracta in the ejector 
itself, and not outside it. So much for his means of obtaining the ut- 
most possible flow of gas for the pressure that may be available. 

The next consideration is the mixing of the air and gas, which is a 
matter of entrainment. The idea is illustrated by the accompanying 
drawing of the Lecomte burner, in vertical section. This shows the 
conical ejector A, which is claimed to give the best results when the 





aperture is bored out at an angle of about 30°. As the gas issues from 
this orifice, it expands as shown by the dotted lines. In so doing, it 
draws in air, first underneath the cone B, which has an angle equal to 
that of the dispersion of the gas. The mixture of gas and air thus made 
is not perfect. It has not enough air. There is no penetration of the 
air, as burning, into the combustible. To eifect this is the function 
of the second cone C. All this is a question of the shape and disposition 
of the ejector and the two cones. As the author says: ‘‘ Here are the 
two essential principles of the construction of the Lecomte Bunsen ; 
First, an ejector having the highest dynamic effect ; secondly, asystem 
of cones possessing the peculiarity that the widest cone is always upper- 
most, and produces, by the penetration of the aspired air into the in- 
terior of the gaseous mass, a very intimate mixture of air and gas.” 
The governor is shown at G; Eand F are the body of the burner and 
its connector. 

As stated in the patent specification, the desired results ‘‘are only 
obtained On the express condition that the angles of expansion of 
the gas and of entry of the air be well ob- 
served.” In practice, the arrangement of 
cones is covered by a perforated screen D, 
and lends itself well to the manufacture of 
a neat burner body. Itis stated that by this 
means the gas draws in and mixes itself 
with rather more than five times its own 
volume of air. In order to burn this mix- 
ture at the required point, without firing 
back, a covering tube with a perforated or 
wire gauze cap is slipped over the top of the 
burner. M. Lecomte declares his object in 
devising his low pressure Bunsen to have 
been that of improving the incandescent 
gas light sufficiently to enable it to replace 
everywhere, under all conditions, the old 
Argand and flat flame gas burners. He 
admits that the mantles of the incandes- 
cent gas lights are nearly perfect things of their kind. The gallery 
of the burner is fairly good, and is not susceptible of much improve- 
ment. There only remained the Bunsen ; and with this he evidently 
thinks he has done wonders. 

The report of the Committee of the Société Technique, upon which 
M. Lecomte received his prize, states that for equal pressures his burners 
proved in their hands neither worse nor better than other well made 
incandescent burners, such as those of the Welsbach Company. What 
the Committee did find, as a specialty of M. Lecomte, was ‘that his 
economical low pressure burner worked normally, starting from a 
pressure of about 10 millimeters when fitted with its own regulator ;” 
and that it ‘‘ gave for consumption and intensity the same results as 
the Welsbach burners No. 2 and No. 3, which only began to work 
regularly at from 30 to 35 millimeters, and need a still higher pressure 
to yield their best effect. * * * The Bunsen of M. Lecomte realizes, 
therefore, the advantage of yielding at the lowest gas pressures usual 
in a town the same results as the best incandescent burners in the 
market. These results do not sensibly alter under the influence of 
ordinary changes of pressure.” This is the merit recognized by the 
Société Technique. 

With regard to the high power gas burners on the Lecomte system, 
we can but record the fact that by means of a motive power meter, 
driven as already mentioned by the agency of a hot air engine deriv- 
ing its energy from a flame of gas, a brilliant show of lighting, rival- 
ling the effect of the electric arc, is producible. It is not for us to criti- 
cise these high power gas lights, nor the means by which they are kept 
going. There is this to be said for the Lecomte system—that the in- 
ventor has a neat arrangement, whereby the delivery of the gas under 
pressure automatically adjusts itself to the number of the lights in ser- 
vice. There are many devices with the same object in the market; and 
we welcome them all without awarding preference to any on the faith 
of an experimental installation. We do not know, by the way, that 
any factory or workshop has adopted one of these systems on its merits. 
For street lighting, M. Lecomte has a neat device upon the principle of 
the ‘‘ trombe,” or water blast, which can be put into the base of a street 
lamp column and arranged to maintain from 1 to 3-high power burn- 
ers, each giving a light of 300-candle power, for the expenditure of 5 
gallons of water per hour. Thus it will be seen that Messrs. Lecomte 
and Loeser have a very complete equipment of gas burners and acces- 
sories for popularizing the incandescent system of lighting in the 
house, the factory and the street. Whatever may be the absolute and 
comparative merits of these specialties, they at least go to show that the 
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use of gas for lighting purposes under different conditions is being pro- 
gressively developed, with every regard for consumers’ requirements. 

It may be a weakness, but we do experience a feeling of regret 
that this work should be so completely abandoned to foreigners. It 
would be much more satisfactory if these improvements in gas burners 
and their accessories did not all come from France or Germany, where 
the conditions of the gas industry are not the same as we have in 
England. At atime when so much is being said concerning the suc- 
cessful rivalry of foreigners with British manufactures, it is very 
discomposing to find the English market flooded with gas apparatus 
that owes nothing to English ingenuity. Where is this kind of thing 
going toend? Is the manufacture of gas specialties about to die out of 
the land; and is British gas to be burnt always by the aid of French 
or German fittings and appliances? These are serious questions, and 
we cannot suggest a satisfactory answer for them. Meanwhile, it is 
something to be thankful for that the Frenchmen and the Germans are 
able to show us how to burn yas to the best advantage. 








The Bertsch Universal Plate Shear. 

Messrs. Bertsch & Co., of Cambridge City, Ind., are putting on the 
market a device known as the Bertsch universal plate shear, a very fair 
idea of the plan of which may be gained from a look at the accom- 
panying illustration. It is made with 10to 16-inch blades for trimming 
and slitting }inch to }-inch plates. It is also arranged for cutting 





angle iron and for punching, if desired, the throat being 8 to 15 inches. 
The knife head has a long bearing in substantial guides, and full pro- 
vision is made for taking up wear. The extension side table, with its 
bracket arms, is provided with friction rolls for ease and convenience in 
shifting the plates. The table and arms can be quickly turned down 
and the latter can be made any required length. The casting in the 
rear of the blades is extra wide to insure strength, and there is ample 
clearance for shifting the cut metal. The main frame is also provided 
with a heavy strengthening bolt in the rear of the throat. The gearing 
and driving pulleys are entirely out of the way. 








Notes on the Distribution of Alternating Currents. 
re 


By Mr. 8. E. T. Ewina, in Elec. Engr. 


Great diversity of opinion exists among engineers as to the best and 
most economical methods for the distribution of alternating currents. 
In a few years’ time no doubt as great uniformity will obtain as is now 
the case in continuous current work, but at the present the variations 
of opinion and practice are very striking, hardly two stations in the 
country being alike, save perhaps when they are the work of the same 
firm throughout, and have not been subjected to the ideas of an inde- 
pendent consultant. The following notes are intended to indicate the 
apparatus and methods in most general use, with such comment as 
seems likely to be of service to readers : 








General Conditions of Economy.—From the point of view of econ- 
omy, the general aspect resolves itself into the just proportioning of 
the interest charges on the capital cost and the cost of generating the 
units lost in distribution. Naturally many factors enter the question 
which render the best solution in individual cases very difficult to de- 
cide. Two examples exhibiting very different conditions may be cited. 
The one is a company whose compulsory area is very large and scat- 
tered, and whose available capital at the outset was unduly small. In 
this case the only way open was to put down high-tension distributers 
in conjunction with house transformers. This was done and enabled a 
start to be made ona fairly paying load, drawing chiefly from a residen- 
tial district, and for some years a good dividend has been paid. Atthe 
present time, however, the ratio of the number of transformers in cir- 
cuit to that of consumers is as one to three, and as most of the trans- 
formers are of the old make and poor design the magnetizing load (true 
watts) is nearly 9 per cent. of the maximum load on the station. The 
other example, offeringa very complete contrast, is the undertaking of 
the corporation of a rather densely populated town about the same size 
as the above. In this case the consulting engineer, having plenty of 
capital at his command, arranged for some 13 well-equipped sub- 
stations in the central area, and a network of low tension mains in all 
the principal and secondary streets of sufficient section to meet any 
probable demand for several years tocome. A number of large trans- 
formers were also installed, whose capacity far exceeded the demand 
after the first 18 months of working. The load taken up during this 
period being chiefly supplied to early closing shops and offices—com- 
paratively unremunerative customers — the undertaking has been 
heavily handicapped by the large interest charges. Thus in the former 
of these two instances an arrangement of plant which cannot be recom- 
mended in the abstract has enabled a profit to be made under circum- 
stances which would have debarred a more efficient, and therefore more 
expensive, system from doing so; while in the second the adoption of 
a very efficient and permanent plant has resulted in an immediate loss 
where a more modest beginning, with a more elastic system, would un- 
doubtedly have enabled a profit to be made from the outset. Under 
any circumstances, however, it is desirable to have a good deal of 
flexibility in the distribution arrangements—that is to say,ready means 
of enlargement to meet the increasing demand that experience has 
shown may be always expected, without unduly burdening the under- 
taking in its early days. 

High-Tension Feeders.—High tension cables are perhaps the part of 
the distribution system which the engineer most fears, though now-a- 
days to nothing like the extent of a few years back. The failure of a 
feeder means in many cases the total extinction of a large number of 
lights until a repair can be effected, and unlike the low tension mains, 
which can easily be arranged to help each other, the failure of a high 
tension main is difficult to economically safeguard. A good deal has 
been written of how high tension feeders should be duplicated and 
interconnected, arranged on the ring system, and so forth, but in these 
suggestions a cardinal point is often lost sight of. A high tension 
system is adopted in most cases—though not in all—less on account of 
the intrinsic beauty of high tension than because it enables the supply 
station to be moved to a considerable distance from the area of supply 
to the site most favored as regards the supply of coal and water and 
freedom from liability to injunction. Hence, high tension mains are 
often so long that their capital cost approximates power for power to 
that of the shorter low tension feeder, and complete duplication is too 
costly to bear consideration. In this, as so many other questions in 
which absolute security has to be balanced against cost, a compromise 
is the best solution. Two sub-stations lying fairly close together, each 
fed by a separate feeder, may be interconnected by a main of the same 
section as the larger of the two feeders. A breakdown will then mean 
more or less irregularity of voltage over the area supplied by the two 
sub-stations, but the period of total extinction need only last until the 
requisite connections between the sub-stations has been made. The use 
of a ‘‘ discriminating cut-out” would even prevent the extinction, but 
at present there is but little experience available as regards this acces- 
sory, which promises, however, to be a most valuable invention. If 
the low tension mains fed from each sub-station are permanently inter- 
connected, or if arrangements allow of so connecting on emergency, 
the voltage variation may be still further lessened. Nowadays makers 
are willing to guarantee their cables over a period of years, and 
undertake to repair all faults at their own expense during this period— 
a proviso of singularly small use to the user, for a cable breakdown 
has in nearly all cases to be repaired by the station staff within a few 
hours of its occurrence. Cables are always tested at the makers’ works 


after many hours’ immersion in water at something like five times 
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the working pressure. If they are then carefully laid and jointed 
by men experienced in the particular class of cable, and subjected to a 
further pressure test to try the joints and end connections, they may be 
relied on not to fail for electrical reasons with considerable certainty. 

The all-important thing in the case of heavy cables is that they should 
not be unduly strained or otherwise injured during the drawing in, 
and if the insulation is hygroscopic, that great care be taken that the 
joints and end connections are kept free from moisture during the 
making and sealing up. Large cables are very heavy, but are easily 
damaged by straining, so that the use of a winch for drawing them in 
is to be deprecated. Half a dozen men pulling on arope can only exert 
a limited force, and experience will enable the cable layer to judge 
whether a given length and weight of cable is offering more than nor- 
mal resistance, which may be due to inequalities in the conduit, and 
whether it is safe to employ more weight on the draw rope. Break- 
downs on good present day cables are generally due to mechanical in- 
jury, such as the bursting of water mains, the crushing of conduits by 
road engines, workmen’s picks, and so on—accidents against which it 
is not possible to thoroughly guard. The broadest distinction in cables 
is that between the ordinary double and the concentric class. Between 
these two lies the twin cable, consisting of two separate side-by side 
conductors, made up in one sheathing, and having a slow twist round 
each other. The latter may be said to be electrically nearly equivalent 
to the ordinary double cable and mechanically equivalent to the con- 
centric. There are some striking differences in electrical behavior be- 
tween these two main classes of cable. The double conductor has more 
self-induction for a given length and less capacity than the concentric. 
With small currents the inductive drop is not important, but with large 
currents, and when drawn into iron pipes, it becomes a factor to be 
reckoned with. With currents amounting to several hundred amperes 
its use becomes impossible for distribution work. On the other hand, 
on long lines the capacity current of a concentric cable comes into 
prominence, especially as it varies directly as the impressed voltage. 

Most readers will be aware from published statements that the capacity 
current of the Deptford trunk mains, having a length when looped of 
nearly 12 miles, is between 12 and 14 amperes at the working pressure 
of 10,000 uolts. This current, though wattless, has to be ailowed for 
by increased section of copper in mains and generating machinery. 
The behavior of twin cables comes between these two classes. Their 
inductance is lower than that of a double conductor, and their capacity 
higher. They are largely used in systems where a quantity of double 
cable has been already installed, for the reason that it is inadvisable to 
use a combination of double and concentric mains. The capacity be- 
tween the outer conductor of a concentric main and the earth has the 
effect of lowering the potential of the outer to the neighborhood of the 
earth potential. Connected to a system of double conductor mains, the 
potential of one main is thereby brought nearly to earth potential, 
whereby the difference of potential between the other main and earth is 
nearly doubled. This has generally been found to produce disaster. 
In cases where nothing but concentric cable is in use it is becoming 
usual to connect all the outers to earth at the station switchboard, ar- 
rangements being made that they can bedisconnected singly for testing 
in compliance with the Board of Trade regulations. For ease of hand- 
ling, and ease and cheapness of jointing, the ordinary double rubber 
insulated cable decidedly takes first place. Concentric joints are rarely 
satisfactory unless they are made in a special joint box. Hence, a 
multiplicity of joint boxes of different sizes and shapes have generally 
to be kept which, being usually the makers’ patents, are costly. The 
earliest were insulated with vulcanized indiarubber, and the trouble 
experienced some years ago has, it is to be feared, greatly prejudiced 
engineers against indiarubber as a dielectric for this class of work. 
Yet at the present time rubber covered cables can be obtained of great 
reliability, and their use offers many advantages for small feeders. 
Being very light and flexible, they can be drawn in for considerably 
greater distances than lead covered cables. 

Jointing is simple and rapid, and no special boxes or end connec- 
tions are required. However, the price of rubber is rising so rapidly 
that at the present time a lead-covered paper or jute-insulated concen- 
tric cable is considerably cheaper than two rubber insulated cables of 
the equivalent section, and it cannot be denied that they are fast fall- 
ing out of use. The other dielectrics most in use are paper from which 
all traces of moisture have been removed, impregnated with a heavy 
hydrocarbon oil, and fibrous material, such as jute, impregnated with 
special insulating compounds of a bituminous nature. Both these lat- 
ter classes are protected from moisture by a solid-drawn sheath of lead, 
which is further protected by a serving of tape and preservative com- 
pound. Paper insulation is extremely weak mechanically and very 





hygroscopic, but so excellent is the manufacture of these cables that 
immense quantities have been laid and are working successfully. Of 
late a decided preference has been shown for armored cables, which 
can be laid direct in the ground without further covering than a tarred 
board to notify the whereabouts of the cable when the ground is opened 
for jointing or repairs, and itis fondly hoped to warn off the ubiqui- 
tous navvy’s pick. An armored cable costs rather less than one of sim- 
ilar make and cross-section, lead-covered, and an iron or earthenware 
conduit, but it is difficult to see that this fact justifies their use in al] 
cases. The possibility of drawing out faulty lengths or lengths of in- 
sufficient section, rapidly and without disturbing the streets, is very 
valuable, particularly when the undertaking is in the hands of a pri- 
vate company and the town authorities are apt to look askance at fre- 
quent requests for permission to open roads. But in spite of this great 
drawback its use is undoubtedly extending rapidly. 

In the great majority of cases at present no provision is made for 
counteracting the drop in pressure in the high-tension feeders at full 
load, beyond raising the bus-bar pressures slightly during the full load 
period. At best this method can hardly be considered fully to meet 
requirements, and in future design there can be little doubt that a 
transformer with variable change ratio, or some equivalent device, 
will have to be placed in each feeder circuit, in which case the station 
pressure would be kept constant at the value necessary for the shortest 
or lightest loaded feeder. An important point to which little attention 
is usually paid is the safeguarding of men working on mains which 
are usually kept alive. The procedure in many stations is something 
as follows: The electrician in charge of mains telephones or sends a mes- 
sage to the engineer at the station asking him to take off a particular 
main or circuit, and when he is satisfied that this has been done he tells 
the jointer to proceed to work on that main. If by mischance the main 
was not taken off the bus bars, or was afterward put on prematurely, 
or the jointer cuts the wrong main, the responsibility may be difficult 
to fix upon the right person. Nothing can be better, however, than 
the method adopted in some stations whereby the jointer, having re- 
ceived his orders, goes himself to the station, and, with the permission 
of the engineer, opens the switch and places a wooden panel over tlie 
recess, which he padlocks, taking the key away with him. When the 
job is finished he goes back to the station and gives upthe key. A 
main may sometimes be fed from both ends, and in this case some en- 
gineers provide ashort-circuiting plug between the inner and outer at 
the sub station or transformer pit, and make it a rule that this plug 
shall always be inserted before any work isdone. The outer main is 
of course permanently earthed at the station. 


(To be Continued.] 








The Protection of Metal Work. 





Engineering Record says that a lecture on the ‘‘ Durability of 
Structural Materials” was recently delivered before the students of 
engineering at the University of Wisconsin, by Prof. A. H. Sabin, of 
Edward Smith & Company, New York City. It was largely a state- 
ment of his views on the best methods of protecting metal work, a 
subject of such general interest to engineers and architects that advan- 
tage is taken of the courtesy of the Wisconsin Engineer to print the 
address in these columns. __ 

They say there are oak timbers in the roof of Westminster Hall 
which have been in use 1,000 vears. In the village where I live there 
is a meeting house which has been regularly used more than 200 years, 
and dwelling houses built a generation before, that are still regarded 
as desirable residences. For all that, houses 100 years old are rare, 
those which are 50 are usually pretty well worn out, and very many 
houses and barns entirely disappear in 25. So we see that the dura- 
bility of structural materials must depend in a great measure on the 
conditions in which they exist, and particularly on the care taken 
of them. 

Iron, especially in the form of steel, has within a few years become 
a comparatively cheap and common building material ; and in view of 
the fact that important iron structures have been almost completely de- 
stroyed by rust in as short a time as 25 years, and single members of 
structures have lasted from 1 to 5 years only, the question of its pre- 
servation becomes one of importance. I suppose that few bridge engi- 
neers think a steel bridge is likely to last 50 years, and if it is possible 
to make a steel structure last from 200 to 1,000 years it is worth while 
to know how todoit. As a matter of fact, we really know a good 
deal more about the preservation of iron than we do about the preser- 
vation of wood. The latter is subject to attacks by fungi, bacteria, 
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various insects and other forms of animal life; the former only by 
chemical agencies, and in a few comparatively well known ways. 

Practically the only things which attack iron are oxygen, sulphur, 
and, to a limited extent, carbonic acid. Sulphur acts in the form of 
sulphides and sulphates, and all act in conjunction with water, which 
is in most cases necessary to chemical action everywhere. It certainly 
seems as though we ought to be able to check and prevent chemical 
action when it is of such simple and well-understood kinds; at all 
events that we should not shut our eyes to it. 

The first thing to do, and it is also first in order of importance, is to 
prepare the surface of metal. If this is very rusty it is practically use- 
less to paint it ; if covered only with black scale there is no doubt that 
advantage is derived from the use of a good paint, which in these 
cases affords considerable, though incomplete, protection to the metal ; 
but if the best results are expected the whole of the scale, which is 
usually oxide, must be removed, so that the paint may be applied to 
the surface of the metal. This may be so difficult and expensive as to 
be unprofitable. It may be cheaper to do a less durable job and re- 
place the structure after a time, or the structure may be a temporary 
one; but if the best results are sought it is necessary to clean the sur- 
face perfectly. This may be done by the sandblast or by pickling in 
acid, or in case the pieces are not too large by grinding the surface on 
an emery wheel or belt, or by scraping and filing ; and when it is 
done the paint must be applied immediately. If there is any delay a 
film of oxide (probably hydrate) will form, to get rid of which all the 
previous work was done. When this first coat is properly applied the 
most difficult and costly part of the work is done. 

But suppose, as is the case with most work, you do not find it prac- 
ticable to secure such a perfect surface, what then? In the first place, 
examine the surface carefully and note all the rusty places. Have a 
lot of scrapers made, some of them broad and flat, others narrower, 
some quite narrow ; some of these should be bent like a hoe or rake, 
and some should have serrated edges, and all should be large enough 
so that the operator may exert a good deal of force on them ; large and 
small chisels should also be at hand, and stiff wire brushes. With 
this outfit the surface should be vigorously scraped and scrubbed until 
the inspector is satisfied that all the scale which is at all loose has been 
removed, and that all rusty spots have been cleaned out as thoroughly 
as possible. A great part of the mill scale will resist this treatment ; 
but it must be assumed that scale which adheres so firmly will not be 
dangerous if well painted, and at any rate all the dirt and grease have 
been scrubbed off. 

Then apply a heavy coat of paint, and as soon as that is reasonably 
dry put on asecond. Our common notions about painting metal are 
derived from painting wood, and are often fallacious, notably in the 
matter of a so-called priming coat. Suppose we are to paint a new, 
clean piece of wood with an ordinary pigment paint. The latter con- 
sists of a solid in the form of powder mixed with half its weight or 
thereabouts of linseed oil or other vehicle. If this paint is spread on 
the wood the oil is absorbed quickly, leaving the pigment on the out- 
side with so little cementing material that it will brush off when it gets 
dry. Obviously the remedy is to mix a special paint for this first coat 
composed of nearly all oil with a little pigment; the oil serves to fill 
the pores of the wood, so that the next coat of paint will be applied to 
an impervious surface—or for that matter the first coat may be oil 
alone. This first coat of very thin paint is called a priming coat. Now, 
when the house painter who has been carefully trained to this routine 
is set to painting an iron bridge, he proceeds to apply a priming coat, 
just as thin as possible ; and, incredible as it may seem, some of the 
large manufacturers make what they call a priming coat for metal. 
The whole thing is the climax of absurdity. The first coat of paint on 
bridge work should be as thick as will lie smooth and dry thoroughly ; 
and the second should be like untoit. Nothing is likely to be more 
wearisome to the soul of an intelligent man than this talk about a 
priming coat on bridge work—except when it becomes amusing, as was 
the case when a paint manufacturer assured an engineer of my ac- 
quaintance that his paint would soak into an iron plate a sixteenth of 
an inch. 

The paint should be applied only in dry weather, if it is used out of 
doors, but if itis new work the metal should be kept under shelter, and 
it is better if the building in which it is should be kept warm in cold 
weather, until the first coat of paint is dry. Surfaces which are to be 
riveted together ought to receive two heavy coats of paint, and this 
should be reasonably dry before riveting ; if it is freshly painted the 
lot rivet will drive the paint away from the rivet hole, but if the paint 
is dry nv such thing will occur. When painting is done out of doors, 
as is commonly the case with a second coat, it is often interrupted by 





storms. Recently I walked through a yard where such work had been 
going on and saw the paint buckets standing about where the driving 
rain could beat into them, and in one case I saw half a gallon of paint 
mixed with about 20 per cent. of water. This was enough to paint a 
very large post or girder ; and when subsequent corrosion is discovered, 
as it is likely to be if inspection is made, the cause will be a mystery 
and the blame will probably be laid on the paint manufacturer. Many 
workmen are careful and intelligent ; they are not the ones we need 
inspectors for. The inspector must assume that, as was shown in this 
case, there is nothing too stupid or careless for the workmen to do, or 
too tricky and dishonest for the contractor. I do not think that as a 
rule contractors are dishonest ; but many are, and many of the restare 
ignorant, which is, in its effect, nearly as bad. What the engineer is 
hired for by his client is to supply the scientific knowledge needed for 
the work. If the contractor has it also it is an excellent thing, but that 
does not release the engineer from the performance of his duty. In this 
matter the duty of the engineer is to select the best paint, according to 
his judgment, and see that it is applied properly. If he thinks a par- 
ticular paint is the best he ought to specify it explicitly, and for that 
matter do the same with all materials. I have no patience with specifi- 
cations which do not specify ; the contractor does not know what he is 
to use ; the owner is not properly protected ; and the engineer is likely 
to be involved in endless disputes. 

To protect iron or steel from corrosion it is only necessary to surround 
it with something which shall completely keep air, water and acid gases 
from its surface. If the metal were to be further protected from all 
agencies which would destroy this protective covering, and if the coat- 
ing material itself were absolutely unacted on by these external 
agencies, the problem would be solved. But as a matter of fact, none 
of these desirable conditions is maintained. In the first place it may 
be doubted whether the preservative coating is ever quite continuous, 
though perhaps it may be practically so; but certainly it is liable to be 
removed by blows, scraping and attrition, and nothing has yet been 
discovered which will last forever. So we must apply the best coating 
material we can get, then watch it carefully and renew it whenever it 
is injured ; and in this way I am inclined to believe that a steel struc- 
ture may very well be made to last 1,000 years. 








Suction or Pressure? The Principle which Underlies the 
Mode of Action of Pumps, Siphons, Barometers, etc.’ 
cncequllfiiaeents 

The question ‘‘ How does a pump act?” is an old and oft-repeated 
one, and the answers to it are somewhat conflicting. Some say the 
pump does not work by suction but by pressure, and to sustain the con- 
clusion as an invincible one, they state that there is no such thing as 
suction, never dreaming that the word is a name for an occurrence. It 
is a very old one, and has been and is now used to indicate what takes 
place when a solid or fluid is subject to a pressure on one side that is 
greater than that on the other. Many very interesting examples of 
suction pass under daily observation, such as the young sucking the 
teats of its mother, the peculiar action of the suckers on the tentacles 
of the cuitle fish, the sucking action that is the function of many of the 
organs of living bodies and many applications of sucking found in 
works of art, such as the suction produced when a hot glass is placed 
over a fleshy portion of a living body. A common experiment of this 
kind is to heat a wine glass until the temperature is about 200° F., and 
then quickly place it closely and tightly, mouth downward, on the 
fleshy portion of a man’s arm, when, after the expiration of a few sec- 
onds, the portion of the flesh inclosed within the mouth of the glass is 
seen to swell up as an indication that the operation of sucking has so 
far progressed. Looking at what has taken place, a few queries are 
suggested to the mind of the investigator, and the first is, if the flesh 
was not sucked up, how has it been by any other means so raised ? for 
it is evident that some force has acted upward from beneath the skin 
and produced the swelling under notice. It is clear, however, that 
no pressure exists beneath the skin that is perceptibly greater than the 
pressure of the atmosphere. It is evident, however, that locally the 
pressure of the blood and the other juices in the living flesh of a man’s 
arm have been subject to a pressure superior to the pressure of the air 
within the glass, or otherwise the upward pressure producing the swell- 
ing could not have occurred. Thig last conclusion is strictly correct, 
for after the glass was pressed onto the man’s arm it cooled, and the air 
it contained cooled, and as the temperature declined the pressure low- 
ered, with the result that the man’s skin was subject, from beneati, to 
the superior pressure of his blood, that was equal to that of the atmo- 
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sphere, and above to the inferior pressure of the air that had cooled 
within the glass. That the pressures were different can be proved in a 
simple manner by Charles’ law, which is that the pressure of a given 
mass of confined air varies directly as the absolute temperatures to 
which it is subject. Suppose, then, that the temperature of the air in 
the glass at the beginning of the experiment was 200° F., and that after 
it cooled and the swelling occurred, the temperature declined to 60° F., 
then if the pressure of the atmosphere was 14.7 pounds to the square 
inch when the temperature of the air was 200° F., it would fall to 11.58 
pounds to the square inch when the temperature declined to 60° F., for 
14.7 (460 + 60) 
460 + 200 
less than the pressure without by 14.7 — 11.58 = 3.12 pounds, and if the 
area inclosed by the lip of the glass was equal to 1 square inch, the 
glass would be pressed on the flesh with a force of 3.12 pounds. Ob- 
serve, however, that the flesh protruded, that is, swelled, ard in doing 
so reduced the volume or contents of the space occupied by the air. 
Suppose then the contents to be 1.5 cubic inches and the protrusion to 
be equal to .25 of a cubic inch, then the pressure causing the glass to 
adhere would be reduced, because the pressure within the glass would 
be increased, as by Boyle’s law, the pressures of elastic fluids, when 
confined and their temperatures are constant, vary inversely as their 
volumes ; here, then, the pressure within the glass would be increased 
11.58 (1.5) 
1.5 — .25 
and the actual force pressing the glass on the flesh after protrusion 
would be 14.7 — 13.89 = .81 pound. It is evident then that after protru- 
sion the force pressing the glass on the flesh, or otherwise, the influence 
of suction, would be just a little under 13 ounces. In this example, as 
in many others of a like character, suction is the result of a local de- 
pression into which something can be forced by the superior pressure 
of the atmosphere. To say that a pump works by pressure is only par- 
tially correct, as the inflow into a pump only takes place after a depres- 
sion has been produced. It is plain then that the word suction is a nec- 
essary one, as it specifically refers to the pressure of the atmosphere. 
The zero of suction occurs when the opposite sides of a solid or fluid 
are each of them subject to the total pressure of the atmosphere, and 
the maximum of suction occurs when no pressure is exerted on one 
side of a solid or fluid, while the total pressure of the atmosphere is ex- 
erted on the opposite side. In short, the maximum of suction is found 
when an opposite side or end of a solid or fluid is situated in a vacuum. 
The mercury barometer furnishes an example of maximum suction, as 
in it the whole pressure of the atmosphere is exerted on the lower end 
of the column while the upper end isin a vacuum. It is unusual to 
say that the tube of a mercury barometer sucked up the mercury, nev- 
ertheless, it would be as correct to apply the word suction to the force 
by which mercury is pressed into a vacuum tube, as it is to apply it to 
the siphon or the pump. 

In a mercury tube all air is expelled by filling it with mercury, and 
then taking care during the inversion of the tube, to prevent the pos 
sible re-entry of air, so that when the column of mercury subsides to 
the height that corresponds with the pressure of the atmosphere, a per- 
fect vacuum should characterize the space out of which the mercury 
has fallen, surely then this is an example of suction, and yet the name 
is not applied, because the principle by which the mercury is sustained 
is so generally understood. A perfect vacuum is never obtained in 
a water barometer for two reasons, and the first is that water evapo- 
rates in a vacuum, and further, it either contains air or carbonic acid 
in solution that it disengages in the vacuum ; further, it rapidly ab 
sorbs air in a peculiar manner, by a sort of convection. Any kind of 
water may be used, say distilled water, but after the barometer has been 
set going with this for a short time, it is found that the water in the 
trough at the bottom of the column soon becomes saturated with air 
and that this air is passed on from molecule to molecule, until it ulti- 
mately reaches the top of the tube and is there disengaged, and reduces 
the elevation of the water column. The water barometer acts on the 
same principle as a mercury one, the only difference being that the 
lengths of the columns are inversely as the specific gravities of the 
fluids employed, for instead of a column of 30 inches as in the mercury 
barometer the water barometer requires a column of practically 34 feet, 


14.7 x 144 
saaia’  Y icies 33.923 feet. The tube for the mercury barometer is 





= 11.58 pounds. The pressure then within the glass is 


as the result of the reduction of volume for = 13.896 pounds, 


made of glass, but only a portion of the tube for the water barometer 
is made of glass, the reason of the difference being the great length of 
the latter. The lower portion of the tube consists of 30 feet of iron or 
brass piping and mounted on the top of this is usyally a 6 foot glass 


tube that is connected to the middle pipe with the water and the air- 
tight joint. As may be readily supposed, the water barometer cannot 
be filled like the mercury one, for with this great length of tube an in- 
version process is impossible; it is, therefore, furnished with two 
faucets, one at the bottom and one at the top. To fill the tube, the bot- 
tom faucet is shut and the top is open, when the water is run in with a 
funnel. For reading the barometer the top faucet is shut and the bot- 
tom one opened and then the elevation at which the top level of the 
column comes to rest is an index of the pressure of the atmosphere. 
There are a few matters, however, that occur during the filling of the 
water barometer that are interesting as occurrences that take place in 
the siphon, and in the tail pipe of a pump; for example, at the period 
when the bottom faucet is open, and the top one shut for reading the 
water barometer, a perfect stream of air globules is seen to be rapidly 
rising in the column, and further, as the stream of air upflows, the 
water column is observed to shorten as a consequence of the disengaged 
air rapidly destroying the vacuum. A few experiments with a water 
barometer will furnish correct ideas of the causes of the troubles that 
arise in the working of pumps and siphons, thus : 

1. If the tube of a water barometer be filled with freshly made dis- 
tilled water the reading, if the tube is perfectiy air tight, will be about 
1 foot less than the theoretical height, the fall in this case being due to 
the tension of the vapor of water that always forms in an approximate 
vacuum. 

2. If the tube of the water barometer be filled with distilled water 
that has been for some time exposed to the air, the reading will show a 
shorter column than the one of the former experiment, the reason 
being the distilled water during its exposure has absorbed some air, 
and a portion of it has been disengaged by the water at the top of the 
column. 

3. If the water barometer be filled with water that is saturated with 
carbonic acid gas, and be observed through the glass tube, the moment 
the top faucet is shut, and the bottom one is opened, a stream of gas 
globules will ascend, and in doing so many of them will adhere to the 
sides of the glasstube. By this disengagement of gas the water column 
will be seen to drop below the range of the glass tube and out of sight. 
Another interesting fact will be observed in this experiment, that is, 
the rate of fall will be a decreasing one ; for example, the time of the 
fall of the first 2 feet will be much shorter than that of the second 2 
feet, and so on. 

4. If the tube be filled with water saturated with sulphureted hydro- 
gen gas, the disengagement of gas will be more rapid than in the case 
of carbonic acid gas, and in consequence of this, the fall of the column 
will be quicker, and ultimately no water will be left in the tube. 

5. If the tube be filled with hot water having a temperature varying 
from 160° to 200° F. when the top faucet is closed and the bottom one 
is opened, the water will be seen for a moment to boil and drop sud- 
denly out of sight. In this case the formation of steam is the result of 
the boiling temperature having been reduced by the reduction of 
pressure. 

6. If the tube be filled with hot water it may be observed that as the 
temperature declines the length of the column increases. Now apply 
heat to the lower portion of the metallic tubing, when it will be found 
that as the temperature increases the length of the column shortens, 
the reason being that the tension or pressure of the vapor increases as 
the temperature of the water increases, and decreases as the tempera- 
ture decreases, or otherwise expressed, the vapor has a specific tempera- 
ture for every gradation of pressure. 

These and other experiments of like kinds show the causes of many 
changes in the action of pumps and siphons, since the water barometer, 
the siphon and the pump have a common mode of action, in so far as 
the pressure of the atmosphere and a depression or approximate vacuum 
is concerned. 








Coal Mining in Illinois, 1898. 
a ee 

Mr. David Ross, Secretary Bureau of Labor Statistics, says that re- 
turns from the seven mine inspection districts show that the total coal 
production for the year ended June 30, 1898, was 18,599,299, or, in 
round numbers, 1,500,000 tons less than that reported for 1897. This 
shortage is accounted for when the magnitude and the duration of the 
suspension of last year is considered. It is probably a smaller shrink- 
age than would have been expected. Itis explained by the fact that, 
while many mines were idle, a few were running night and day, and 
by the further fact that, after the suspension, all mines resumed opera- 
tions with unusual activity. 





An inquiry into_the productive capacity of the 811 mines in the State 
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develops the fact that with present equipment, figured on the basis of 
full time, these mines are capable of producing nearly 42,000,000 tons of 
coal, or 120 per cent. more than the actual output for the present year. 
Assuming that the normal output for this year would have been some- 
thing over 20,000,000 tons, it appears that the capacity of the mines of 
this State is equal to fully twice the demand for their product. 

The average running time of the shipping mines for the year is found 
to have been 174.7 days each, while that of the preceding year was 
185.5 days. This difference is also less than might have been expected. 
It is not, however, inconsistent with the decline in tonnage, which was 
only 7.5 per cent., while that for days of active operation was 6.4 per 
cent.; both confirm the excessive activity subsequent to the suspension. 
A comparison of average values for the last two years shows, for the 
first time in many years, a slight reaction from the tendency to lower 
prices, which has so long prevailed. The average value of all coal at 
the mine, as computed for the State for 1897, was 85.2c. per ton, the 
lowest ever reported in the State. For 1898 a corresponding average is 
found to be 91.8c. per ton, and since the close of the year for which this 
report is made the demand for coal has been firm at advancing prices. 

In the matter of prices paid for mining—or the wages of miners—the 
suspension accomplished a material increase throughout the State, 
which is approximately expressed by the figures 34.26c. per ton for 
1897, and 40.09c. per ton for 1898. These are the averages computed 
for all gross weight mining for the past ten years. It is impossible to 
make exactly parallel averages, owing to the establishment, now for 
the first time, of a uniform gross weight basis. 

An observable feature is the recent increase in machine mining. 
During the year the number of mines in which machines are used has 
been increased by 12, and the number of machines in operation by 72. 
This new interest in mechanical coal cutting is accountable for in part 
by the impression that the mining rates as fixed by State conferences 
are specially favorable to machine mining, and partly by the degree 
of efficiency which is being developed by modern electrical machines. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


——$<—___ 


THE gas properties of the Ottumwa (Iowa) Gas, Light, Heat and 
Power Company have heen purchased by the syndicate headed by Mr. 
Rufus C. Dawes, President of the Northwestern Gas Light and Coke 
Company, of Evanston, Ills. Mr. H. B. Maynard, of Washington 
Court House, Ohio, has been appointed Manager of the Ottumwa 
concern. 





AT the annual meeting of the Chambersburg (Pa.) Gas Company the 
following officers were chosen : Directors, S. M. Linn, A. Duncan, T. 
McDowell, F. Lindsay, I. Stine, W. U. Brewer and M. C. Kennedy ; 
President, S. M. Linn ; Secretary and Treasurer, H. Gehr ; Superin- 
tendent, A. C. McGarth. 





Mr. C. H. CarRTER has been appointed Superintendent of the Clarks- 
ville (Tenn.) Gas Light Company. 





THE authorities of Memphis, Tenn., propose to move in the matter of 
appointing an official inspector of gas and meters for the city, under 
the ordinance passed October, 1895. 





Mr. C. H. NuTTING has been named to succeed Mr. Walter P. Elliot 
as Manager of the Chicopee (Mass.) Gas Light Company. Mr. Elliot 
will shortly go to Little Rock, Ark., where he will supervise the reha- 
bilitation of the Pulaski Gas Light Company, which concern was 
recently taken over by Mr. H. Allan Odell and Mayor Quincy, of Bos- 
ton, and their associates. 





Mr. WALTER G. Arrica, Treasurer and Superintendent of the Peo- 
ples Gas Light Company, of Manchester, N. H., has been authorized to 
issue the following notice : 


‘* We hereby announce to present and prospective consumers of gas 
that beginning w‘th bills for January consumption, the price of gas 
will be as follows: Gross price per 1,000 cubic feet, $1.40; discount 
for prompt payment—on or before 6th of month—15 cents, or $1.25 per 
1,000 cubic feet net. We continue to make free street and meter con- 
nections ; that is, no charge is made for connections from the street 
mains to the house pipes. Gas stoves are sold at cost and connected 
free of charge.” 





AT the annual meeting of the Lebanon (Pa.) Gas Company, a semi- 
aunual dividend of 4 per cent. was declared. The officers chosen 





were: Directors, Anthony Aurentz, Rudolph Behm, H. C. Grillinger, 
J. P. S. Gobin, C. H. Killinger, J. W. Mish and L. E. Weimer ; 
President, L. E. Weimer ; Secretary, J. W. Mish ; Solicitor, Chas. H. 
Killinger. 


WrRiTE to the Davis & Farnum Manufacturing Company, of Walt- 
ham, Mass., for a copy of their handsome calendar for the current 
year. 


Mr. CHARLES DUDLEY LAMSON, President of the Worcester (Mass. ) 
Gas Light Company, replying to the questioning of a reporter for a 
local newspaper, said some days ago that there was positively not a 
word of truth in the report that the Light, Heat and Power Company, 
of Boston, was negotiating for the purchase of the Worcester Gas 
Light Company. Mr. Lamson further said that his Company had not 
even been approached by the Light, Heat and Power Company with a 
proposition for purchase. 





AT the annual meeting of the Omaha (Neb.) Gas Company the offi- 
cers chosen were: Directors, Frank Murphy, George E. Barker, B. B. 
Wood, Randall Morgan and Samuel T. Bodine; President, Frank 
Murphy ; Vice-President, George E. Barker ; Treasurer, Isaac Battin ; 
Secretory, G. W. Clabaugh. 

Mr. W. H. SwInDELL, General Superintendent of Lamps and Light- 
ing for Baltimore, Md., has presented his report for the public lighting 
of Baltimore to Mayor Malster, for the twelvemonth ended December 
31, 1898. According to his presentment there are now in use lamps of 
three kinds and numbers: Arc electric, 1,317 ; gas lamps, 5,291 ; gaso- 
line lamps, 334—in the city proper. In the district known as the annex 
the distribution of the lamps is: Electric arc, 52; gas, 944; gasoline, 
738. This tabulation means a total of 8,676 lamps, which serve in a 
way to illuminate something over 800 miles of streets and highways. 
The total cost of the lighting amounted to $399,550.19. Mr. Swindell 
believes or estimates that the lighting for 1899 will require the expendi- 
ture of $442,000. Respecting the general working of his office, and 
commenting on what may or may not be done therein, he says: ‘‘ There 
is no contract with the Gas Company. I find that the city has been 
compelled to pay the same price for gas as the private consumer since 
1885. The present price is $1.25 per 1,000 cubic feet. Owing to the city 
being such a large consumer, and that the expense of distribution is so 
small, it seems that the price should be somewhat reduced. I wouldsug- 
gest thatif a contract is made with the Gas Company the price be per lamp, 
burning upon schedule to be arranged by the general Superintendent 
of Lamps, instead of using a few gas meters scattered throughout the 
city, as at present, as it is well known that the mechanism of the gas 
meter is affected by the changes of temperature, thus causing a varia- 
tion in the registered consumption from the actual consumption, neces- 
sitating a settlement by equity, instead of a fixed charge. Also that 
authority be given the General Superintendent of Lamps to order the 
Gas Company to lay mains, as there are times when it is desirable to 
erect gas lamps, but there is no authority to order mains laid. The gas 
lamps supplied with the improved Welsbach fixtures have given entire 
satisfaction. The contract for the same expires March 1, 1900. Asthe 
improvement in the light is greatly increased over that from the lava 
tip burners, I think it would be well to increase this character of 
service, provided the contract can be made at a lower figure. The price 
paid at present is $12 per annum. While the total cost of the mainten- 
ance of the lamps supplied with these fixtures does not exceed that of 
those with lava tips, there is an increase in the illumination from 25 to 
60-candle power. Gasoline lamps are in service only where there are 
no gas mains. As soon as mains are laid gas lamps supplant the gaso- 
line. There is more or less trouble in windy weather to keep the 
gasoline lamps burning ; consequently the change is made to gas as 
soon as possible, thereby improving the service. During the past year 
the Department has made much less trouble with boys breaking the 
lamps and street signs than heretofore. As soon as any trouble is en- 
countered by the Department the police authorities, upon request, 
apprehend the offenders. The consumer of gas, it appears, does not 
know that upon payment in advance to the inspector the specified fee of 
$1 the inspector will send tothe premises, remove the meter to the office, 
inspect the same, and if it is found registering more than 2 per cent. 
against the consumer his $1 will be refunded, and the gas company will 
refund the amount of overcharge on the last four months preceding the 
test.” - 





Mr. CHARLES L. NELSON has been appointed Manager of the Bloom- 
field and Montclair divisions of the properties of the Essex and Hudson 
Gas Company, of Newark, N. J., vice Mr. Albert E. Forstall, resigned. 
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THE Fitchburg (Mass.) Star says that the Light, Heat and Power 
Company of Boston will encounter a tough proposition in its attempts 
to buy up the Fitchburg Gas and Electric Company. Mr. Henry F. 
Coggshall, Treasurer and General Manager of the Fitchburg Company, 
when asked by a reporter if the Boston corporation had made any over- 
tures looking to the purchase of the former, replied, ‘‘ No, it has not ; 
neither can it be bought, for the plants are not for sale.” 





AT a meeting of the Directors of the Spencer (Mass.) Gas Company 
a proposition for the sale of iis property to the Light, Heat and Power 
Company, of Boston, was considered. The Directors voted, after a 
lengthy discussion, to sell, *‘ provided a satisfactory price could be ob- 
tained.” The negotiations were entrusted to the care of the Company’s 
President, Mr. Luther Hill. 





Mr. JAMES M. RaTCHFORD, night engineer for the St. Paul (Minn.) 
Gas Company, died suddenly while on duty in the engine room, at an 
early hour of the morning of December 30th. Deceased was born in 
Ross, Canada, Jan. 2, 1851, and had been in the service of the Gas 
Company since 1892. Prior to this he had been a locomotive engineer 
on the Northern Pacific Railroad. 





A CORRESPONDENT forwards the following from the Pittsburg (Pa.) 
Commercial Gazette, under date of the 5th inst.: ‘‘An important opin- 
ion affirming the judgment of the lower court was handed down to- 
day. It related to the suit of the McKeesport Gas Company and others 
vs. the Carnegie Steel Company, Limited, to restrain the defendant 
Company from dumping slag into the Monongahela river. In Febru- 
ary, 1897, there was an extraordinary flood in the Monongahela and 
Youghiogheny rivers, flooding the manufacturing plants of the plaint- 
iffs and the wharfs, sewers and some of the streets of McKeesport, stop- 
ping operations in the manufacturing plants for two days, and render 
ing the streets flooded impassable. In the bil] it was charged that the 
defendant Company had caused an increased flooding of the property 
of the plaintiffs by the erection of buildings and deposit of refuse ma- 
terial in the river opposite its property. The defendants claimed that 
the river at McKeesport had been narrowed by fills and obstructions 
made by the plaintiffs, and that any damage sustained on account of 
high water was due to the acts of the plaintiffs. Judge J.W. F.White, 
who heard the case, decided it in favor of plaintiffs, remarking as fol- 
lows: ‘ For 40 years or more the furnaces, iron works and factories and 
some railroads have been pushing out the banks of our rivers and con- 
tracting the currents, thus increasing the height of the water during 


‘floods and the swiftness of the currents. The evil is yearly augment- 


ing. This defendant Company has made some incroachments upon the 
river, but trifling when compared with some others. It would be un- 
just to punish it severely when much greater sinners go unpunished. 
It will be sufficient to prevent further incroachments.’ ” 





ADVICES respecting Covington, Ky., by way of Cincinnati, Ohio, are 
to the effect that proceedings would be instituted forthwith by the Cov- 
ington Gas Company against the city of Covington, Ky., in a suit for 
pecuniary damages, sustained by reason of the Suburban Electric 
Company of Covington failing to fulfill its contract to purchase the 
gas plant and pay therefor $486,000. In the petition demanding dam- 
ages the Gas Company proposes to show that the city, by reason of its 
agreement with the Suburban Electric Light Company, cut off the use 
of gas as furnished by the Gas Company from Madison avenue and 
Pike street, and from the city buildings. The Gas Company will also 
allege that, under duress, it was compelled to procure and pay half the 
expense of a Board of Appraisers; that the Board was an expensive 
one, and that by these actions forced upon the Gas Company the value 
of its stock was materially diminished. The plaintiff will also contend 
that a bona fide offer was made by Hugh McDonald, accompanied by 
$5,000 cash, for the privilege of purchasing the gas plant at appraised 
value. This offer was declined, and the contract or purchasing power 
awarded to the Electric Light Company without any money considera- 
tioa being involved. The Gas Company will also hold that the city of 
Covington is alone responsible, as the Gas Company had no dealings 
with the Suburban Electric Light Company. This suit will naturally 
cause the city to institute similar proceedings against the Electric Light 
Company on the bond given by it for $40,000 for a faithful fulfillment 
of its part of the contract. 





THE decision handed down some days ago by Judge Peckham of the 
United States Supreme Court, in the case of the United States against 
the Buftalo Natural Gas and Fuel Company, affirms a decision made 
by Judge Coxe in March, 1896. The case was appealed by the plaintiff 
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to the United States Circuit Court of Appeals and thence tothe Suprenie 
Court, which has now affirmed the original decision. An application 
was made by the Collector of the Port of Buffalo for a review of tlie 
decision of the Board of General Appraisers, sustaining the protest of 
the importer, and holding that the natural gas brought into this cour 
try by pipe line under the Niagara river is a crude mineral, and ther 
fore exempt from duty. The question had twice been before the Board 
of Appraisers. The first decision was delivered July 10, 1891. It recited 
the fact that the pressure of the natural gas brought from Canada was 
about 600 pounds to the square inch and too great for the endurance of 
any meter. The gas was furnished as fuel to the Buffalo city water works 
and to large manufactories. The gas was brought by pipes under the Nia- 
gara river to Buffalo, a distance of 12 miles. The product was assessei 
for duty by the Collector at 10 per cent. under Section 4 of the existing 
tariff. The importer protested, claiming that natural gas was free from 
duty under paragraph 496, as a crude bitumen, or that it was free from 
duty under paragraph 651, asa crude mineral. The first decision by 
the Board of Appraisers sustained the collector and held that the gas 
was dutiable, alleging among other things that it came into competition 
with American gas and coal, and that another company was laying a 
large main across the Niagara river to connect with the Canadian wells. 
The second decision was made by the Board -of Appraisers, May 20, 
1893. At this time the Board reversed its previous decision and ruled 
that natural gas was a crude mineral, the reason for the reversal being 
additional evidence adduced on the point ; a number of well known 
geologists and chemists being examined. Judge Coxe in his decision 
said the Court saw no reason to disturb the decision of the Board. His 
decision concluded as follows: ‘‘ Had it been the intention of Congress 
to impose duty upon this volatile, invisible and imponderable product 
of nature, which is incapable of being gauged, measured or entered at 
the custom house as are other imported articles, it is difficult to believe 
that it would have been left to the ‘catch all’ clause in question. Al|- 
though the record does not show that natural gas had been imported 
into this country prior to the act of 1890, it does show that it was wel! 
known at that date and had been an article of commerce for years and, 
of course, might at any time be brought to the United States from 
Canada or Mexico. Is it not fair to presume that had the lawmakers 
believed it subject to duty, some definite provision would have been 
made for it in the statute? Even conceding the question to be doubt 
ful, the doubt should be resolved in favor of the importer. The decision 
of the Board should be affirmed.” 





Unpker the consolidation at Memphis, Tenn., the plant of the Equi- 
table Company will be shut down. All the gas will be made at the 
works of the New Memphis Gas Light Company, the plant of which 
will be enlarged the coming spring.” 





Mr. MERRIFIELD, of the Economical Gas Apparatus Construction 
Company, has reported that the Kelderhouse property is not an availa- 
ble site for the gas plant that the municipal authorities of Buffalo, 
N. Y., have been talking about constructing. Mr. Merrifield gave two 
reasons for his decision. First, that it would be difficult to construct 
suitable foundations, owing to the treacherousness of the bottom ; sec- 
ond, that the site is so remote from the center of the city that it would 
be necessary, in all probability, to insure good distribution, to construct 
two large holders in the city proper. 








New Specifications for Wire Coverings and Fittings. 
Pee ae 

The Electrical World says that at the annual meeting of the Elec- 
trical Committee of the Underwriters’ National Electrical Association, 
which was held in New York city on December 6,7 and 8, a special 
committee was appointed to draw up specifications for wire coverings, 
to compile a list of fittings acceptable for use under the rules and to 
take up other matters in connection with the National Electrical Code. 
This committee will hold a meeting at the offices and laboratory of the 
Electrical Bureau of the National Board at 157 Sa Salle street, Chicago, 
beginning January 9. Manufacturers of insulated wire have been in- 
vited to be present at certain hours during the meeting when the ex- 
perimental records of their products will be brought up for considera- 
tion and discussion. The following proposed specifications for rubber 
covered wires, prepared by the electrical bureau, will come up for 
action : 

40. Wire Insulation. (a) Rubber.—Insulating compounds contain- 
ing rubber must conform to or be in excess of the measurements given 


(Continued on page 85.) 
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in the following table, which shows standard 
thickness of insulating walls for standard wires 
and cables : 


Table.. 
Mils. Mils. 
Thickness Diameter 

B&58. of Wall. over Rubber. 
18 0411 .122 
16 .0437 .138 
14 .0469 .158 
12 .0512 .183 
10 ,0565 215 
8 .0631 .255 
6 .0715 805 
5 .0764 .o00 
4 .0821 .368 
3 .0883 .406 
2 .0954 448 
1 .10338 .496 
0 .1122 .549 
00 .1222 .609 
000 .1334 .676 
0000 .1460 .752 


The above table is based upon the following 
formulze which may be applied for conductors 
larger than No. 0000. 

Rubber diameter = § copper diameter + 62. 

Thickness of rubber wall = } copper dia- 
meter + 31. 

As the dielectric strength of a rubber wall is 
determined by its thinnest portion, all measure- 
ments shall be taken across the smallest dia- 
meter of the specimen tested. When depres- 
sions are caused by the braid or in process of 
manufacture, the lower surfaces of the chan- 
nels caused by these depressions must be taken 
as the exterior surfaces of the wall. Fora 





correct reading the measuring instrument must 
just shut out a line of light between the mater- 
ial being measured and the terminals of the 
instrument. 

All of these insulations must be protected by 
a substantial braided outer covering sufficiently 
strong to withstand all abrasion it will meet 
with in practice and sufficiently elastic for all 
wires smaller than No. 5 B. & S. gauge to ad- 
mit of the conductor being wound back over 
itself without injury to the braid. 

The completed covering must show an insu- 
lation resistance of at least 100 megohms per 
mile throughout eight weeks’ immersion in hy- 
drant water at ordinary temperatures. Each 
foot of the completed covering must show a di- 
electric strength sufficient to resist throughout 
five minutes the application of an alternating 
e. m. f. of 16,000 volts under the following con- 
ditions : 

The source of alternating e. m.f. shall be a 
transformer of at least 1 kw. capacity. The 
application of the e. m. f. shall first be made at 
4,000 volts for five minutes and then the volt- 
age increased by steps of not over 3,000 volts, 
each held for five minutes until the rupture of 
the insulation occurs. The tests for dielectric 
strength shall be made on a sample of wire, 1 
foot of which is submerged in a conducting 
liquid held in a metal trough, one of the trans- 
former terminals being connected to the copper 
of the wire and the other to the metal of the 
trough. 

The committee is composed of W. H. Merrill, 
Jr., chairman; J. C. Forsyth, of the New 
York Board of Fire Underwriters; E. V. French, 
of the Associated Factory Mutual Insurance 
Companies ; Wiiliam McDevitt, of the Phila- 
delphia Fire Underwriters’ Association; A. M. 
Schoen, of the Southeastern Tariff Association; 
J. E. Cole, of the Boston Wire Department ; 
and Edward B. Ellicott, City Electrician of 
Chicago. Acting with the committee will be 
E. A. Fitzgerald, of the Underwriters’ Associa- 
tion of New York State; A. E. Braddell, of 
the Underwriters’ Association of the Middle 
Department ; J. M. DeCamp, of the Suburban 
Underwriters’ Franklin H. Went- 
worth, Theodore Varney, W. 8S. Boyd and Ben- 
jamin H. of the Electrical 
and a number of other officials. 


Association ; 


Glover, 3ureau, 





The Market for Gas Securities. 


The market for city gas shares was remark- 
able last week for ups-and-downs, the net 
tendency being in favor of the downs. Con- 
solidated opened to day (Friday) at 189 and 
sold to 190, and it is undeniable that the gen- 
tlemen behind the throne are doing their best 
to keep Consolidated down. However, if all 
things come to those who wait, the waiters 
with Consolidated need not fear the gentle 
warfare that those concerned in Amsterdams 
are waging. The Amsterdam ‘‘securities”’ 
have also declined somewhat, a fair quotation 
for the common being 30 to 30%, with 663 to 
674 forthe fancy. Other city shares show no 
particular change. 

Brooklyn Union is relatively strong, and the 
same may be said of Peoples, of Chicago. Bay 
State, of Delaware, has again been infused. 
The last injection brings its stock circulation 
up to $100,000,000. Consumers, of Jersey City, 
is 85 bid ; it would be cheap at 100. lLacledes 
are somewhat higher, and Syracuse specialties 
are decidedly weaker. Washington, D. C., is 
260 bid, and old Jersey City is 210 bid. If any- 
one has the latter security for sale we will take 








Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wauut Street, New York Ciry. 


Jan. 16. 
=e All communications will receive particular attention, 


{2 The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated ........000+e00+ $37,730,000 100 189 18fl4 
Central Union, Bonds, 5's 3,000,000 1,000 105% 106% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 

- ist Con. 5’s....... 2,300,000 1,000 114 
Metronolitan Bonds 658,000 ; 108 112 
MUGURL. cccccoccs Ceccsecccce . 3,500,000 100 300 305 

Oe FB sinsidncckeadas 1,500,000 1,000 100 10% 
Municipal Bonds.......... oe 750,000 ; “a 
New Amsterdam Gas Co. 13,000,000 100 30 3034 

Preferred........ 10,000,000 100 6634 €7% 
BOGGS, SScccccsccccceses 11,000,000 1,000 10344 104 
Northern Union, Bonds, 5's. ‘1,250,000 = 1,000 94144 9516 
New York and East River.. 
BomGs 1st GS. icc ce ccccce 3,500,000 1,000 111 113 
** 1st Con. 5’s.....-. 1,500,000 107% «108% 
Richmond Co., S. I......... 348,650 50 70 
¥ BORG. cccsas 100,000 1,000 
Standard......ccecesesseeees 5,000,000 100 133 )38 
Preferred. nedauseoes 5,000,000 100 152 158 
Bonds, 1st Mortgage, 5°s_ 1.500.000 1,000 112 114 
OIE sede kcdcevdscdacecns 299,65 500 130 


Out-of-Town Companies. 


Brooklyn Union ............ 15,000,000 100 142% 143 





all offered at the reported bid price. 


- “ Bonds (5's) 15 000,000 1,000 116 P 
Bay State.......... seccece 50,000,000 50 634 7 
™ Income Bonds..... 2.000.000 1,000 re 75 
Binghamton Gas Works. 450,000 100 
se: 2 8. eer 450,000 1,000 
Bostou United Gas Co,— 
1s Series S. F. Trust.... 7,000,000 1,000 92 Pe 
2d ™ - “* .... 3,000,000 1,000 ” 80 
Buffalo City Gas Co. ...... 5,500,000 100 16 1634 
> i: Bonds, 5's 5,250,000 1,000 93 9346 
Central, San Francisco..... 2,000,000 105 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 10414 
CE iiddadaacscees<ss< 1,144,700 100 89 91 
1st Mortgage............ 1,207,000 1,000 101 103144 
Consumers, Jersey City.... 2,000,000 100 85 » 
” Bonds .ecces--:- 600,090 1,000 102 114 
Cincinnati G. & C.Co....... 8,500,000 100 0234 Wile 
Consumers, Toronto........ 1,600,000 50 18444 187 
Capital, Sacramento........ 500,000 50 on 35 
Bonds (6°8)....... eceene 150,000 1,000 
Consolidated, Baltimore... 11,000,000 100 68 6314 
Mortgage, 6's....... 000 3,600,000 ~ 107 107% 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, Ist 6s. ...... 910,000 
Consolidated, Ist 5’s... 1,490 000 ee 
Consolidated GasCo.of N.J. 1,000,000 100 16 21 
Con. Mtg. 4’s.... 380,000 1,000 75 80 
Consolidated G. & E. Co.’s., 
Little Falla, N.Y.....ccces 90,000 100 rr 100 
MON dcccccasareoesévss 75,000 ad — 100 
Detroit City Gas Co........ 4,560,000 el) 65 6544 
* =6Prior Lien 06... 2... 4,546,000 1,000 944 WH% 
Detroit Gas Co., 5°s.... .... 423,000 1,000 4 6 
BGs HE ccackncices 31,000 100 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 és 101 
Fort Wayne ........ cocccece 2,000,000 a 75 80 
” | ee 2,000,000 aa 88 
Grand Rapids Gas Lt. Co.. 1,000,000 50 
be DOb TG OG: cccoves 1,125,000 1,000 
BAS ONG . c cctccsccccecsscees 750,000 25 - 145 
Indianapolis...... .......0.+ 2,000,000 da 105 115 
> Bonds, 6’s....... 2 650,000 éa 106 1Q7 
Jackson Gas Co........00+. 250,000 50 
Ist Mtg. 5’s........ 250,000 1,000 
SOO CRE hicccdgocsceveses 750,000 20 210 
Lafayette Gas Co., Ind..... 1,000,000 100 78 83 
DOMES occcdsss. seccvece -» 1,000,000 1,000 90 91 
EOUIUENO « ccaccceses eccces 2,540,000 50 106 108 
Laclede, St. Louis......... . 7,500,000 100 54 54% 
PRORTOG cides + cecees 2,500,000 100 S74 99 
BORGES ccccccscee cocceoce 10,000,000 1,000 107% 108 
Madison Gas & Elec. Co. 400,000 100 
” Ist Mtg. 6’s........ 350,000 1,000 e 
Montreal, Canada Sdsemeues 2,000,000 100 200 ‘ 
Newark, N. J,,GasCo 1,000,000 de 200 220 
Bonds, B'Sepesssccceesese 4,000,000 - 123 130x 
WOO TOR vc cctiiscie seesee 1,000,000 P5) 252 
Nashville Gas Lt. Co........ 1,000,000 50 110 ms 
QaRMG, COE. cccccccccceces . 2,000,000 .- 531g 55 
> err 750,000 
Peoples G. L. & Coke Co., of 
CIs « dctvceccecoses . 25,000,000 100 111% 112 
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ree s Gas Lt. & Coke Co., 


Chicago, Ist —- 20,100,C° +000 11% 112 
2d R 2,500,000 1,000 104 105 
he eee Jersey City.....00. 500,000 50 240 250 
Rochester Gas & Elec. Co.. 2,150,000 50 52 ; 
oe eee 2,150,000 50 103 
Consolidated 5’s........ 2,000,000 87% 890 
San Francisco, Cal. ........ 10,000,000 100 881489. 
St. Paul Gas Light Co...... 1,500,000 100 50 52 
lst Mortgage 6’s........ 650,000 1,000 $2 85 
Extension, 6°8.......++ ee 600,000 1.000 ve 
General Mortgage, 5’s.. 2,428,000 1,000 80 82 
St. Joseph Gas Co.......00 1,000,000 100 ee 
“ Ist Mtg. 5’s........ 750,000 1,000 ° és 
ke SRE 1,750,000 100 1934 2% 
SER 1,612 000 1,000 8) 


) 
Washington, D.C... 2,000,000 2 260 





First mortgage 6 600,000 is 
Western, Milwaukee . 4,000,000 100 5 86 

Bonds, 5’s ...... 8,830,500 10134 102 
Wilmington. Del. 550.000 204 «=: 06 





‘Paonia’ Fundex. 


GAS ENGINEERS. 





Page 
Wm. Henry White, New York City.............--008 cooee 108 
Fred. Bredel, Milwaukee, WiS......csesccssssessccscessees OO 
Geo. R. Rowland, New York City......cscssccssccesceees 103 
The Western Gas Construction Co., Fort Wayne, Ind, sco ee 
Humphreys & Glasgow, New York AGERE: 96 
American Gas Co., Phila., Pa.....cceccc.cccccscccscccscece WO 
David Leavitt Hough, New York City........sssseeeseees 105 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 103 


Baxter & Lynn, Detroit, Mich..... dsdaeovearsveadeueuakee hae 
United Gas Improvement Co., Phila., Pa.......... ccoceee 95 
PROCESSES. 

Bartlett, Hayward & Co., Baltimore, Md............ ooeee eee 
United Gas Improvement Co., Phila., Pa.......sesee0---. 95 
Burdett Loomis, Hartford, Conn............. poecscccdsbes me 
National Gas and Water Co., Chicago, Ills...... ossceceusiet INE 


Economical Gas Apparatus Construct’n Co.,Toronto, Ont. 103 
The Western Gas Construction Co., Fort Wayne, Ind.... 108 
Humphreys & Glasgow, New York City.....cscseseess-. 96 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd’s Sons, New York City........cccscsseees 104 
Continental Iron Works, Brooklyn, N. Y........eceseee0- 102 
Doeliy & Fowler, PRGG., PO. ssscceosvcccccccvcscesscosecess B00 
Kerr Murray Mfg. Co., Fort Wayne, Ind .,........000... 100 
Stacey Mfg. Co., Cincinnati, Ohio......... socccccescccoces 108 
Bartlett, Hayward & Co., Baltimore, Md..............: +. 101 
Davis and Farnum Mfg. Co., Waltham, Mass........... 100 
i Ss OF Oa eg E kck is ba vescnerccesoecdccvenka te 
Isbell-Porter Company, New York City.........seeeeees. 102 
Fred. Bredel, Milwaukee, Wis...... esnenes ccvcccccccccces OO 
United Gas Improvement Co., Phila., Pa.......ccceeeeees 95 
National Gas and Water Co., Chicago, Ills........... oseee 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 103 
The Western Gas Construction Co., Fort Wayne, Ind.... 108 
Humphreys & Glasgow, New York City........00....0 - 96 
Gas Engineering Co., Pittsburgh, Pa............. soskuca 100 
Ameerionth Bes Ob., Pe EG. o<esescccccccsescocccesceses OO 
Logan Iron Works, Brooklyn, N. Y.....cccccscccseveseees 104 

98 


Riter-Conley Mfg. Co., Pittsburgh, Pa...............e008 

Baxter & Lynn, Detruit, Mich........cccccccccccscesceees 
SCRUBBERS AND CONDENSERS. 

G. Shepard Page’s Sons, New York City..... se mosen nate 103 

R. D. Wood & Co., Phila., Pa........ oerccccccccccereceees 102 

James R. Floyd’s Sons, New York City........scceceseees 104 


Continental Iron Works, Brooklyn, N. Y........sessee0+. 102 
Gas Engineering Co., Pittsburgh, Pa.........scssesess--+ 100 
Logan Iron Works, Brooklyn, N. Y....cccsscscsscecsceces 104 
Riter-Conley Mfg. Co., Pittsburgh, Pa........ccccccecees 96 


TAR AND CARBONIC ACID EXTRACTOR. 


G. Shepard Page’s Sons, New York City........csceseseees 108 
RB. D. Wood & Con, PRA, Pi csiccssvccsccccccessincccscs OP 


AMMONIA CONCENTRATORS, 


Michigan Ammonia Works, Detroit, Mich...........ss00. 87 
G. Shepard Page’s Sons, New York City.......... coccsees 108 
Gas Engineering Co., Pittsburgh, Pa....... benstietes oeeye. ae 


GAS METERS, 


en as Se Be tig Ce As 0c cscencaccccccccccaskaie an 
American Meter Co., New York and Philadelphia........ 107 


Helme & McIihenny, Phila., Pa..... Sekhcabaw he nssu segue 
D. McDonald & Co., Albany, N.Y...... ree ecrcccccccecs 106 
Nathaniel Tufts Meter Co., Boston, Mass isehieanie socnccns ae 
Maryland Meter and Mfg. Co., Baltimore, Md............ 106 
Metric Metal Co., Erie, Pa .....ccccscsesescses cocccccccces 100 


Keystone Meter Co., Royersford, Pa.........cc..ccc..cccc, 106 
Detroit Meter Company, Detroit, Mich.. 


seccccccecreseees 107 


PREPAYMENT METERS, 


American Meter Co.. New York and Philadelphia....... 107 
John J. Gettin & Os., PRMBe., Piis.cccs cicccescccccccccess TS 
D. McDonald & Co., Albany, N. Y.....cccccscsccccccccess 105 
Helme & Mcliihenny, Phila., Pa.........cccccccsccccccccce 107 
Nathaniel Tufts Meter Co., Boston, Mass.......seccesess 106 





GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Ohio..........e0+-- eveccccccces 105 
M. J. Drummond & Co., New York City........ coccscces 105 
B.D; Wand & Gos, PAR. , Peis sccessseciscccccsencsss eoor 102 
Warren Foundry and Machine Co., New York City...... 105 
Donaldson Iron Co., Eimaus, Pa.... sssscecsccescesceseees 105 
Utica Pipe Foundry Co., Utica, N. Y............c008 essa ae 


PIPE CUrTERS. 
The Anderson Pipe Cutter Co., East Boston, Mass........ 89 


GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co., N. Y. City......... coccesee 88 


STEAM BLOWER FOR BURNING BREEZE. 


H. E. Parson, Brooklyn, N. Y.ccccoscccccccccccccccccccces OF 


GAS COALS. 
Pee Glas Gadd Co. Fs Pi cdcccwssesesccuscsscesssccee @ 


Perkins & Co., New York City ........cscccssccee coccccee 86 
Despard Gas Coal Co., Baltimore, Md.......... cocccesces OO 
Westmoreland Coal Co., Phila., Pa......... socccccccccces OO 


Berwind-White Coal Mining Co., New York and Phila... 98 


CANNEL COALS. 
Perkins & Co., New York City ceccsccsscsccccccsccccceccs 98 
GAS ENRICHERS, 

Standard Oil Co., New York City ...ccsccsccssscccccseees 99 
The Sun Oil Co., Pittsburgh, Pa.............. cocccccccccs OO 
COKE CRUSHER. 

BE eee, CO TAG sc cisc intncicccsscccvevccssces O 


GAS GAUGES. 
The Bristol Co., Waterbury, Comn......ccccsscessesecseees 88 


GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City 97 
Isbell-Porter Co., New York City.....cccccsccccccsccccces 102 
Pi Ee. Cee Oi, FOig BR cccsccdscsccccccsscccvceccsecs 2M 
Wm M. Crane Co., New York City .....cscccesss «. »» 8H 


J] 


CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y....ccccscscssees 92 


RETORTS AND FIREBRICKS, 


J. H. Gautier & Co., Jersey City, N. J........cccceees acne 
B. Kreischer & Sons, New York City......cccccccscsecees 92 
Adam Weber, New York City........ Eizceiavaenienasssiis gz 
Laclede Firebrick Mfg. Co., St. Louis, Mo.........csee008 9% 
Cyrus Borgner, Phila., Pa.......... veeescccseccceene esos ® 
James Gardner, Jr., Pittsburgh, Pa........seee.seee: coon OR 
Henry Maurer & Son, New York City..... Coe coeeeescoces 2 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 62 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 9% 
Brooklyn Firebrick Works, Brooklyn, N. Y......... cocee & 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md........ dwiebabee 101 
Fred. Bredel, Milwaukee, Wis......ccccscccssccsesees coos 80 
J. H. Gautier & Co., Jersey City, N. J.. annie S50 
Parker-Russell Mining and — Co., St. ‘Louis, Mo. vepeeee 92 
Adam Weber New York City.........sese0s eccccccccece OF 
SELF-SEALING MOUTHPIECE DOORS. 
[sbell-Porter Co., New York City........cccsssees assisens 102 
Continental Iron Works, Brooklyn, N.Y........eseeseeee+ 102 
G. Shepard Page’s Sons, New York City........ cevccceccs 108 
Logan Iron Works, Brooklyn, N. Y........ Covssecoccsces 108 
ee ahs WOOE B Gaig Teg FO cen scans secs cscaccsccccssey 28 


INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa....sscsscsseseseess 94 


MICA GOODS. 
The Mica Mfg. Co., New York City..ccccccccccscsscccccce 


BURNERS, 
C. A. Gefrorer, Phila., Pa......... eecccccvescscececcccoces LOB 
Wm. M; Grane Co.; Now Work Clty... ..icccccess Kooccees & 
D. M. Steward Mfg. Co., Chattanooga, Tenn.... ........ 87 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 87 


STREET LAMPS. 
Welsbach Street Lighting Co., New York and Phila...., 9% 


PURIFYING MATERIALS, 
Connelly Iron Sponge and Governor Co., New York City 97 
Greenpoint Chemical Works, Brooklyn, N.Y........+00+. 97 
Gas Purification and Chemical Co., Ltd., London........ 97 
van Baarda & Co., Dusseldorf-on-the-Rhine,............. 87 


EXHAUSTERS, 
The P. H. & F. M. Roots Co., Connersville, Ind...... soe Ot 
Isbell-Porter Company, New York City........ evcccccces 108 


Connelly Iron Sponge and Governor Co., New York City 97 





VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y. ...esseees 87 
Chapman Valve Manufacturing Co., Boston, Mass....... 87 
R. D. Wood & Co., Phila., Pa...........sccsceseecsees sees 102 
Continental Iron Works, Brooklyn, N. Y. aivaeae hanes coe 102 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 
Isbell-Porter Co., New York City... .....ccccccccccseses. 102 
The Western Gas Construction Co., Fort Wayne Ind.... 108 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City ...ccecesceveeereeeees 1s 


GAS ENGINES. 
Backus Water Motor Co., Newark, N. J..ssccseeseeees-se 87 


ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City.......... 89 


PURIFIER SCREENS. 
John Cabot, New York City..... peeatbessssaesescsenes... 88 


GAS STOVES. 
American Meter Co., New York and Philadelphia ....... 03 
Maryland Meter and Manufacturing Co., Baltimore, Md. 106 
Keystone Meter Co., Royersford, Pa.........+++ cocccsces 106 
Wm. M. Crane Co., New York City..,.....+++ C0CCETO Cac 88 


GASHOLDER TANKS. 


J P. Whittier, Brooklyn, N. Y.....ccece...-e0 cccccccccecs 8 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md..... evscsescence 101 

Continental Iron Works, Brooklyn, N. Y....esesseeee---. 102 

Deily & Fowler, Philadelphia, Pa......... PTET TTT TT TT weve 104 

Davis & Farnum Mfg. Co., Waltham, Mass...........+++- 100 


Kerr Murray Mfg. Co., Fort Wayne, Ind.......seseeeeees 100 
Stacey Mfg. Co., Cincinnati, Ohi0.......secseceseseeseees 103 
R. D. Wood & Co., Philadelphia, Pa......csecsces seevees 102 
Logan fron Works, Brooklyn, N. Y....sseceseseseessoeee 104 


Riter-Conley Mfg. Co., Pittsburgh, Pa........+.+..-- é 96 
BOOKS, ETC. 

Newbigging’s Handbook......... $0060 680000 ce eeesee eoosee 87 

Scientific BOOKS.....cccccccccccscccccccscscescscccccccesess 98 

Digest of Gas Cases.......+++++ citistncersoeeeeetedenemmess 9 


Practical Photometry ......sc..-ccccscccccscccccccccccscces M2 
Gas Flow Computers.....cccccccccccccecccvccvcccccccccees i 


Hughes’ **Gas Works”’.....sessseeeeees cccccccsoccccccces 92 
Gas Engineer's Pocket-Book...... beecees etsccbevsscease.« 89 
Excerpts from Reports of Gas Commissioners...... cove. 83 
Poole on Fuels ....... PPOTTITTTITI TTT cecccees 101 














Position Wanted. 


Thoroughly competent man wishes position as Superinten 
dent or Manager of a gas or gas and electric plant. 


Address “ §. E. R.,” 
1220-tf care this Journal. 


ISLAND OF CUBA. 


For Sale. -A Small Gas Works Situ- 
ated at Pinar del Rio, 


Capital of the Province, with railroad connections with 
Havana; population, 7,000. For further information ad- 
dress M. A. GLYNN, 154 Campanario St., Havana ; or 
1231-2 C. J. GLYNN, 97 Water St., New York City. 


WANTED, 


Quotations for 


50 to 100 Tons Calcium 
Carbide, 


f.o.b. New York or Baltimore. Must 


be made up in Sheet Iron Drums of 




















not over 140 pounds each. 


A. S. WHITE & GO., 


403 Royal Insurance Bldg., Chicago. 








Jan. 16, 1899. 
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FOR SALE. 


4 Second-Hand Set of Four Purifying Boxes, 


including dry Center-Seal—l2-inch Connections, and 


two Hoisting Carriages. Boxes are 12 feet by 18 | 


feet by 3 feet 6 inches deep ; are in good condition, and 


only sold because have been replaced by larger Boxes, | 


and will be sold at a low price. 


For terms, etc., address 
PORTLAND GAS LIGHT CoO., 


1228-tf 


Portland, Me. | 








Hor Sale. 


A Saat Gns ane Desteie Right Plans, | GUARANTEED SUPERIOR IN EVERY WAY. 
in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 


1097-tf 


Fort Wayne, Ind. 


Cyanogen. 


A PURIFYING MATERIAL FOR GAS. 


Soft and porous, it can be used in the natural state without 
any preparation, and it ensures perfect purification. 


SPECIMENS AND PRICES ON APPLICATION. 





VAN BAARDA & CO. 


MINE OWNERS, BUILT ON HONOR. 


{ Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
D U SSE LDO R F-ON-TH E-R H I N E. Agts. ) Michell & Co., - - 154 Congress Street, Boston, Mans: 
Home Office, Backus Water Motor Co., Newark, N. J. 











CAS EXPERTS INDORSE 


Steward’s 


SPECIAL BURNERS. J. P. WHITTIER, 


Now in use by THE LARGEST 
Gas Companies in AMERICA. | 





The D. M. Steward Mig. Co., 


CHATTANOOGA 
’ AND 


Tenn, 


107 CHAMBERS ST., 
New York City. 








Our Mica Chimneys 








2 PIECE 

MICA CHIMNEY. 

Etched Chimneys to 
Order. 





For Welshach Lights 
BEST IN THE WORLD. 


@=ea 


Get Catalog 
and Discounts. 


@=ea 


The MICA MFG. CO. 


Micaerithe, 


88 Fulton Street, 
N. Ve City. 


Send for Catalogue. 








GASHOLDER TANKS AND | Utilize Your Gas Liquor. 
GAS WORKS MASONRY COMPLETE srsiasriss xe = 


PENSES. 










Plans prepared and Estimates furnished at short notice. 


70 Rush St., Near Division Ave., Brooklyn, N. WV. 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ei. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. Co,, 


TROY, N. Y., U.S. A. 


Double and Single Gate Valves, %” to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 




















HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 








NOW READY. 





THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C. E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions, 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 


= 


PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 
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BRAY BURNERS 


The STANDARD Burners of the World 


BRAY SPECIAL. For HICH and LOW Pressure. 


Give a steady even Flame. 





LAVA TIP, 
















““Nothing Succeeds like Success.” 
Use the “BRAY” Burners and PROVE IT. 


There are Imitations. 


ALL GENUINE “ BRAY” BURNERS ARE STAMPED WITH NAME AND TRADE-MARK. 


* 
mw x 



































; azo. BRAY’S ACETYLENE BURNERS are Unsurpassed. xcs.» 


SPECIAL, 


WILLIAM M. CRANE COMPANY, 


Sole Agents for United States, and Makers of Gas Appliances, 
Main Office, 1131, 1133 BROADWAY, - _ =- NEW YORK. 


GOODMAN 


GAS MAIN STOPPER 


For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 


Om how . pare a Ee) 
HOD See ae a SE 




















The Gas Engineer’s 
Laboratorv Handbook. 


SRR ONT OR 





: For Particulars Address By JOHN HORNBY, F.I.C. 
Fs SAFETY CAS MAIN STOPPER COMPANY, Price, $2.50. 
211 Hast 116th Street, New YorkEK. A.M. CALLENDEM & CW,, 32 Pine Street. N.Y. Cry 















PRESSURE 
GAUGE. 


For continuous re- 
cords of 


E. BAXTER & LYNN. iscttiaeee emia cetaitiiees: | es niga Recording 


Reversible, Strongest, Most Durable, Most Easily Repaired. 
GAS ENGINEERING RUE (IO 


A cee pen Ii? Be mere 
oa 


Street 
Gas Pressure. 
Simple in con- 
struction, 
accurate in operation, 
and low in price. 


AND \ ‘\ \\ > 
CONSTRUCTION. oN 


x Examination Made of Gas Properties. 2 \y 


N Values Ascertained, and 
Advice as to Management. 


KS < ‘ ; 
. \ yr 
. \ ‘4 Go 
a 
AY 
l« \ 


Fully Guaranteed. Send fo: 
Circulars. 





AD RAR ERE 43 
553-557 West Thirty-third Street, New ro. | 





OFFICE : WAYNE COUNTY BANK BUILDING, wiiwsietaaes | THE BRISTOL 60., 
REVERSIBLE BOLTED TRAYS IN THE MARKET. Ww 
DETROIT, MICH. iad fen Clianitie, | aterbury, Conn. 








B=TCERPTsS FROM DECISIONS 


—OF ti 


BoARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Mr. E. H. YORK, ‘ New Haven, Conn., Dec. 1, 1898. 
Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force o one Company as to another. 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 


Yours truly, (Signed) F.C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing tne cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., * No. 32 Pine Street, N. Y. Citv. 









y 
> 


S 
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HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 








SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. 


a 
) { 





LARCE-SIZE BOILERS IN STOCK. 





Our new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufacturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. 
1 GENERAL OFFICE: 
| No. 716 E. 13th ST., New York, U.S.A. 


Cable Address, ‘‘ Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 
















POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 
Price, $3- For Sale by 
A. MM. CALLENDER & CO., 32 Prive Sr., N.Y. Crry 








The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 
A. M. CALLENDER &« C@O,, 32 Pine Sr., N.Y. Crry. 



























THE ANDERSON Earring Tink 


Made in all sizes, 





Will cut from 2 in. to 24 in. 


5 Pipe Cutting Tool 


WALDO BROS., 


Por Cutting Cast, Wrought 

Iron, Gas & Water Pipes, 

THE ANDERSON PIPE CUTTER 
COMPANY, Manufacturers, 

iy 163 Liverpool st,,E.Boston,Mass 
N. Y. Office, 135 Greenwich St 

C. H. Tucker, Jr., Manager. 


102 Milk Street, Boston, Mass 








DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzorez Lunas. . Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davi A, Grazam. §8vo., Cloth. Price $8, 


Orders for these books may be sent to this office. 


Ae M. CALLENDER & CO., 
32 Pine St., N. Y. Crry 














Ss @ a 
Gas Investments in California. | 

Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in asingle year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 
406 Bradbury Building, Los Angeles, California. 

















THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 


Construction of Gas Works. 


Price, - : $3.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 


- 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
a KLONNE-BREDEL en, 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Machines, Ammonia Plant, Coke Conveyers, Etc. 1 





Complete Works Erected with Guaranteed Results. 


HASTEHERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 Farwvell Awenue, - - Milwaukee, Wis. A 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~_ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


— AND -— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 














‘ein 5 Sacer 












* t+ ‘ 
— i eS SES ee 


WRITE FOR CATALOGUE. 


a ac 


INQUIRIES CHEERFULLY ANSWERED. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 





VS 





Q2 


American Gas Light DZournual, 





Jan. «6, 1899. 








Established 1858. ‘ncorporated 1890. 


Cuas. E.Greoory Prest. Davin R. Day V. Prest. & Treas. 
H. D. ABERNETBY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 

Jersey City, N. J. 
~~ ss 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a __ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


20a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. Waite, A. H. GuTKEs, H. A. PERKINS, 
President, Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 









































Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 


Manufacturers of ‘ 


Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


BUT bine St., St. Louis, Mo. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works, 
Works, Weber, N. Jd. 


Office, 683 East 15th St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 








ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 









CVRLS, BORGMER. 


A2S.A. 


Fire Brick 
AND 


Cray RETORTS*# 


















Works, 
LOGEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 373 


Successor to WittIAM GARDNER ww Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 




















(ESTABLISHED 1856.) 
fh EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
BENCH SETTINGS, 
Fire Brick. Tiles. Ftc. 
A Cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 


HENRY - MAURER & SON, 
ETORT WORK 
Glay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT 


and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
In Casks, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 - =—— eg 
In Kegs less than 100 “ -; * * 


Cc. LL. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.W- 


Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK WKS) 


Our immense establishment is now. employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 








We have studied and perfected three important points. | 
Our retorts are made to stand changes of temperature, | 
the strongest heats of the furnace, and the abrasion of | 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators.° Coal or 








Coke can be used as Fuel in Furnaces. 


THEO. J. Smiru, Prest. J. A. TAayYLor, Sec’y 
A. LAmBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamenta! Tiles and Chim: 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00 


With Numerous [lustraiions, 





A M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 

































































































































































ESTABLISHED 1834. INCORPORATED 1863, 
) NEW YORK AND PHILADELPHIA, 
| CHICAGO, ST. LOUIS, 
, 
SAN FRANCISCO. 
PUBLIC LIGHTING TABLE. 
JANUARY, 1899. 
: Table No. 2. 
ia Table No, 1. NEW YORK 
= FOLLOWING TUE cITY. 
a MOON. Att Nieat 
= LIGHTING. 
< i | ee 
S| S| Light. | Extinguish.| Light. | Extin- 
= | 
P.M. | A.M. 
Sun. | 1| 5.20 pm10.20 pm) 4.30 | 6.30 
Mon. | 2] 5.20 11.20 4.30 | 6.30 
Tue. | 3] 5.20 12:20 am|| 4.30 | 6.30 
Wed. 4) 5.20 La! 1.30 4.30 | 6.30 
Thu. 5} 5.20 2.30 4.30 6.30 
) Fri. | 6] 5.20 3.40 4.30 | 6.30 
Sat. (| 5.20 4.50 4.30 6.30 
Sun. 8| 5.20 6.20 4.40 | 6.30 
Mon. 9 5.20 §.20 4.40 6.30 
Tue. 10} 5.20 6.20 4.40 | 6.30 
Wed. LL} 5.20NM) 6.20 4.40 | 6.30 
Thu. |12} 5.20 | 6.20 || 4.40! 6.30 
Fri. |13] 5.20 6.20 4.40 | 6.30 
Sat. |14] 5.20 6.20 4.40 | 6.30 
Sun. /15} 5.30 6.20 4.50 | 6.25 
Mon. |16 10.00 | 6.20 4.50 | 6.25 
y Tue. |17 11.10 6.20 4.50 6.25 
Wed. | 18 12.10 sat 6.20 4.50 | 6.25 
Thu, |19} 1,20 6.20 4.50 6.25 
Fri. (20) 2.20 6.20 4.50 | 6.25 
sat. |21| 3.20 6.20 4.50 6.25 
Sun. |22) 4.00 6.20 5.00 | 6.25 
Mon. |}23) 4.50 6.20 5.00) 6.25 
Tue. |24) 5.20 6.20 5.00 6.25 
Wed. /25'NoL. Nol. 5.00 6.25 
Thu. 26 No L.rm No L. 5.00 6.25 
Fri. |27\No L. No L. 5.00 | 6.25 
Sat. /28| 5.40 pm! 8.20 pm} 5.00 | 6.25 
| Sun. (29) 5.50 9.20 5.05 | 6.15 
Mon. |/30) 5.50 10.20 5.05 | 6.15 
Tue. [31! 5.50 11.20 505 | 6.15 
TOTAL HOURS LIGHTING 
DURING 1899. 
By Tabie No. 1. By Table No. 2. 
Hrs.Min Hrs. Min. 
| January ....215.40 January. ...423.20 
February...184.40 February. ..355.25 
March..... 187.40  March.....355.35 
. April.......166.50 | April...... 295.50 


May.......158.00 | May....... 264.50 
June ......140.50 | June...... 234.25 
July .......15030 | July.......243.45 
August ... 168.30 | August ....280.25 
September..179.50 | September. 321.15 
October... .213.20 | October .. ..574.30 





November.. 217.00 | November ..401.40 
December. .238.10 | December. .433.45 





Total, yr. . 2221.00 Total, yr...3987.45 
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Welsbach Commercial Company, 


DREXEL BUILDING, 
PHILADELPHIA. 





WE NOW SEL.1. 


THE (MPROVED WELSBACH LIGHT 


to all gas companies and first-class dealers in gas appliances. 


SEND FOR NEW CATALOCUE AND PRICE LIST. 


We are now prepared to furnish our New Combination Pilot Jet By-Pass 


and Adjustable Bunsen. 
Our New Hot Wire Electric Igniter is a great improvement in electric gas light- 
ing. Cannot short circuit. Send for prices and full information. 


All imitations of the Welsbach light are infringements of the Welsbach patents, 
and the public is cautioned against purchasing such. 

Suits brought by the Welsbach Light Company against manufacturers of infringing 
lights and mantles are still pending and undetermined. | 

Every genuine Welsbach lamp has the trade-mark, “ Welsbach,” conspicuously 
printed on the package and on the burner itself. 


Welsbach Commercial Company, 


DRE ELTL BUILDING, 


PHILADELPHIA. 
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The United Gas Improvement Gompany, 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe WatTeR Gas APPARATUS. 














Total Built and under Construction, 


20904 Sets—Daily Capacity, 187,100,000 Cu. Ft. 




























96 American Gas Light AZournal, Jan. 16, 1899. 








ALEX. C. HUMPHREYS, M,E., AartTuur G. GLascow, M.€., 
BANK OF COMMERCE BUI/LDING, CaBLlLe ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET.) LONDON @& NEW YORK, LONDON, S&S. Wiz 
NEW YORK. HUMGLAS.** @NGLAND. 


HUMPHREYS &£ GLASGOW, 


CONTRACTING AND CONSULTING ( 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER-CONLEY MFG. Co. || 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAU ST. PHILADELPHIA, 1932 MARKET ST. GHICAGO, 54 LAKE ST. 


ast STREET LIGHTING oy Wap 


=—_OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED#® PATENTED 
STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 











Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 

STYLE No. 81. STYLE No, 97. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING. 
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National Gas «« Water Company. 


CONTRACTORS FOR Gas Engineers 


Gas Plant Machinery 218 LA SALLE ST., INSPECTION AND ADVICE. 








SOFT COAL OR COKE | CHICAGO. PLANS AND ESTIMATES 
WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. | REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


66 IRON SPONGE 99 Saves money, saves labor, and is the most e.acient purifying material ever offered as a 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possit’e, Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 357 Canal St, New York. 
Hughes’ IRON MASS QNEILL’S OXIDE, 


Acts mmediately, and more efficiently than any other puri- 


fying agent now in use. (NATURAL BOG ORE) 
GREENPOINT CHEMICAL WORKS , ' 
66 Gas Works,” Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. ns Fo r Gas Pu rifi cat | on . 


Has the Largest Annual Sale of Any Oxide 


The Chemistry of in the World. 


Illuminating Gas. GAS PURIFICATION AND CHEMICAL CO., LTD., 
And the Manufacture and ehsisenebba meaty, timeai 160, 161, 162 Palmerston Buildings, 


Distribution of Coal Gas. A. M. CALLENDER & CO., 32 PINE ST., N.Y. City. 


| Originally written by SAM'L HUGHES, C.E.| "FS arson’s Steam Blower ‘ 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, 0.E OR OTHER WASTE MATERIAL. 


ie nttinicin rh + AR - BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sala 
4. M. CALLENDER & CO..,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


32 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 














Their Construction and Arrangement, 


Old Broad St., London, E.C., Eng. 








provements. 


Price, $1.65. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


Offices: 


STRIGTLY High Grade. . 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCciENTIEIC BOOKS. 





wr a S HANDBOOK. By Thos. Newbigging. 6éth | HEAT A MODE OF MOTION. By John Tyndall. 


ition 
COX’S GAS FLOW COMPUTER. $2.50. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $3. 
wae 1 Wonton POCKET-BOOK. By Henry O'Connor. 


TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 
cents. 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the | 
Measurement of Light. By W. J. Dibdin. $3. 


20 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- | 


cations, $5. Vol. II., Lighting, $4 


IRONWORK: Practical one cee of Structural Ironwork. 
By H, Adams. $3.50 

GAS WORKS: Their heii Construction, Plant and 
Machinery. $5. 

wee me HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. 

ues FUEL FOR MECHANICAL AND INDUSTRIAL 

PURPOSES. By E. A. Brayley Hodgetts. $2.50. 
COAL: Its History and Use. By Pref.Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


$2.50. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


a OF GAS WORKS, by Walter Ralph Her- 
ring 


DIGEST OF GAS CASES. $5. 





ae a HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


oe OF COAL TAR AND SO TAOAL 
| LIQUOR. By Geo. Lunge. New edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
— 3. GAS COALS AND CANNELS. By D. A. 
| am. 4 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS os woman yf LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


| AMERICAN PLUMBING. By Alfred Revill, 





$2. 
CEMENT: A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with oes Application te 
Electric Lighting. By A. Pal az, Sc.D. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


eas TRANSMISSION OF ENERGY. By G. Kapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 


$3. 


GAS 5 LIGHTING AND GAS FITTING. By W. P. Gerhard, | ELECTRICITY FOR ENGINEERS. $2.50. 
| ELECTRICITY, Its re Sources and Applications. By 


pRacTiaL PLUMBING. By P. J. Davies. $3. 


John T. Sprague. 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, o post office money order No 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = - Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = Locust Point Baltimore, Md. 
OFFICE, 640 Equitable Building Baltimore, Md. 


























ROUSSEL & HICKS, _ BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 
KELLER ADJUSTABLE 


COKE CRUSHER. 


a. Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


wha‘ size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight. 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 




















For 








GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, 85.00. 


This is a valuable and importan work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent i 


——_ Tae — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =": Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal fice : 
Room 720, Reading Terminal Building, Phila., Pa. 
KFointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pies No 1 (Lower Side). South Amboy, N. J. 























EpMUND H. McCULLOUGH, Prest. H. C. ADAMs, Sec. 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


CHAS. F. GODSHALL, Treas. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New Riche and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 











Ae M. CALLENDER & CO., 323 Pine St., N.¥. 





‘Toledo, O., and Pittshnureaenh, Pa. 





Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 





































Steel Tanks for Gasholders, Iron Roof Frames and Floors. 
Y Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


3 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEHERING COM PANY. 

















INCORPORATED, 
to Conestoga ice gine PITTSBURGH, PA. 
cues oP F. L. SLOCUM, Pres’t. 
Gas Works Machinery at all kinds, | SAM’L WOODS, Sec’y. 
pMTSBURGH “WASHER- ‘SCRUBBER, | . 





LE AGENTS FOR 


FELDMANN "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 











AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kel Tay anu COMpAnY, | 


Steel Gasholder Tanks, 


~Sinate, Dovuste AND TRIPLE-LIFT GASHOLDERS. 
aee—H(RIZONTAL AND VERTICAL STORAGE OIL TANKS oom. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubaxc Flange, Outside Screw an Quick Opening, 3 to 861In. Diam. Be 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


E*ort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift fasholders, 
[ron Holder Tanks, | CONDENSERS. 





























naoF FRAMES. - | Scrubbers, 
Girders. | Bench Castings. 

BHAMS OIL STORAGE TANKS 
PURIFIERS. Boilers. 








PATENT STANDARD WASHER- SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 








TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


= 


By HmBaBaMA NHN POOL, F.c.8. 


FIRST EDITION. 





Frice $3. For Sale bv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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Millville, N. J. R D \ K 'O OD ‘“ CO ENGINEERS, 
Peundries and Works: | Florence, se IRON FOUNDERS, 
Camden, ‘“‘ e a * MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 











SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) CUTLER’S 
ZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. EE es ase. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY°RAULIC WORK 


IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Jronwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 

















West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS. | erescniccar numvsns x rns sae 











Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. 
Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


. : ‘ 
Plans and Estimates Furnished. oO. A. +EBFRORER, 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth 8t,, Phila.. Ps 
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ay a A YI ——— 
LRA BFSSSOT] . H. RANSHAW, Prest. & Mangr. T. H. Brecn, Asst. Mangr 
= WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established (85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEO. SHEPARD PAGE’S SONS, 


Walker Tar and Carbonic Acid Extractor. 


During the Winter months over 12,000,000 
feet of gas daily is being relieved of a// Tar 
and a large percentage of Carbonic Acid by 
the Walker Extractor. They should be 
placed before all Scrubbers. ‘The Tar and 
Liquor Overflow Valves work automati- 
cally. Write for Circulars. 


Metetete torte tete 
Me: 




















— So Wall Street, = = New Work City. 














) W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. |THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


ee 269 Front Street, East, Toronto, Canada. 


Draughtsman and Constructing Engineer. Ensouicbens oF He IMPROVED LOWE WATER GAS APPARATUS. 


> Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special House or Oven Coke 
attention given to Patent Office drawings. : 


Utfice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 











Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


; No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 


sceneesssesttae G aS h O | d > rs so 


Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


5 Successors to HERRING & FLOYD, 
JAMES R. FLOYD § SONS, Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace ng Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 





























In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phi'a. 


Sole Manufacturers of the OGDEN QUICK-~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











Capacity of Holder, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
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THE OHIO PIPE COMPANY 


wees | WARREN FOUNDRY AND MACHINE 6O., 
Cast Iron Gas & Water Pipe,| ht a 0 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 
@as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipr 


' pa. 
and Specials, Architectural Castings, Building Columns, —— at a = 
Joists, Cellar Grates, Sash Weights, etc. 7 4 VS * 
GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 



































Davip Leavitt Houau, 
26 CORTLANDT ST... N.Y. CITY. |  ‘gecuzeg 2UMMOND tamonayee | OtOneE Onn Mane Ae EM aaa 


\AWES.ETC jm i ar. 
Consulting Engineer. = “char ikon CQ "Eats IPE FOUNDRY, 


Investigations and Appraisals. 
Designs and Estimates. 














Contractor. ? MANUFACTURERS OF 
cE, 
ance | RSE Tent” erowwe” CAST IRON PIPE AND SPECIAL CASTINGS 
Special Agent for Selling & Purchasing. | Western Office: Monadnock Block, Chicago, Ills. a eee ee 


Also, FLANGE PIPE, LAMP POSTS, Etc. 
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l 
Practical Hints | 


ON THE CONSTRUCTION AND WORKING OF | 


Pipe ‘and 
Hydrants, 


Gates, Pig Lead, 


jo — 
Tm jute, etc. 


Regenerator Furnaces, 


By Maurice GraunaM, C.E. 





TRON PIPE and SPEGIALS FOR WATER AND nit 
Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


Price $1.25. ( 
A. Me CALLENDER & CO., 32 Pine Street, N.Y. 

















The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER GO0,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec.. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street. 
NEW YORK. a ALBANY, N. Y. - CHICACO. 
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NATHANIEL TUFTS METER Co., 


Established i849. 8 MEDFORD ST., BOSTON, MASS. 


Dry Gas Meters, Station Meters, Test and Experimental Meters, Meter 
Provers, Photometers, Pressure Registers, Pressure Gauges, Ete. 


PREPAYMENT GAS METERS. 








SLIDE SHUT-OFF VALVE ON OUTLET OF METER. 
ADJUSTABLE CHANGE PLATE FOR GAS FROM 75c., to $3 per 1,000. 
THE EQUAL OF GAS RANGES FOR INCREASING CONSUMERS AND GAS SALES. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. | 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. af 
NEW YORK, 113! and 1133 Broadway. SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 

















~m—_‘Poerfect” Cas Stoves —z- 


THE DIFFERENCE BETWEEN GOOD 
METERS AND THOSE WHICH ARE 


“PRETTY GOOD OFTEN MEANS 
= THOUSANDS OF DOLLARS TO ASINGLE COMPANY. Ko) 
,€ MAAS 
m ©) & Oss ered g 
<<_/MANUFACTUR - THE as chndiaialie 


a KEYSTONE \ xn THEIR WORK 
WH METER NC.ao IVE. 


WS Coe YZ ) SATISF! \CTION 
oe —— 


Full Line of Sizes Kept Constantly for Sale on the 
Pacific Coast with 


WIESTER & CO., Agents, 
17 & 19 New Montgomery St., San Francisco, Cal. 


s 4X e oES By 
OFFICE ~° FACTORY, ¥ ROYERSFORD,PA. 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














when the scale of gas rates is changed. 


HELME & McILHENNY, 


fstablished 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a — METERS REPAIRED___... 


PREPAYMENT GAS METERS. 




















Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 
: MAKERS OF 


s 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 








FACTORY AT ERIE, PA. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 
DETROIT, MICH. 


Manufacturers of.. 


GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SENB- FOR OUR PRICE LIST. 












Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


| BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited, 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this space every alternate week. 


















——~T Ti Ee Te 


WESTERN GAS 
CONSTRUCTION CO., 


Improved Lowe Water Gas Apparatus. Coal Gas Apparatus T 
General Gas Works Construction. Special Apparatus. 
Gas Valves and Special Fittings. T 
FORT WAYNE, ’ 
INDIANA. | 


WILLIAM HENRY WHITE, 


EASTERN AGENT, 
32 Pine St., New York. 





